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4* -(4' - >^ii7o:7*Dtf;^^ >>?;!/)- 5 ' H-}f^V— 

15 4' -(4' -x9^;i/^>>?;i/)-i' — rvyDt!;i/-5' -hU7;v^D 

F^b-a-tJl 3) 

1' -zyi7u-:f^jv-4' -(4' -x^;i/^>>^;w -5' -hVyMu 

20 Hab-&<^14) 

4* -(4* -x^;i/^>>?;i/)-i' -d' ,3' -z^y)V:tu-2' 
□ tf;v)-5' -hu:7;i/:t-D^^;w-i' H-tr^\/-;v-3' — r;i/ 5-5^ 

1* -^>>?;i/-4' -(4' -x5=-;v^>>^;W -5' -bu >';^:tp^5=• 
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5 iit^m 19) 
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;V3t!^y->F('fii-&#f2 2) 

3' -(4' -X^;V^>v^;i/)- 1 ' H-t!^v?>-2' — r;i/ 5-5^:t 
-/3-D-j^;i/nt!7yi^H('fb^tl2 3) 
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20 4* -(4' -5/i^D:/Dt!;i/'^>e^;W)t!Ui^>-3' — r;W 5-5^:^--iS 
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4' _(4' — ryyDtf;i/^>e^;i/)Hue?>-3' — <;u 5-^:t-3- 

D - tf ^ / H (fb-^^J 2 8) 

4' -(4' h^'>^>>^;Wt!U>^>-3' — ()V 5-5^:t-.i8-D- 

25 ^;vr] tf ^ y H Wb'&ti 2 9 ) 

4' _[4' -fcHD^^v—i* -pt9^;u-x5^;W'<>e^;Wh!US? 

>_3' 5-5^:t--3-D-df;l/3tr^/v'H(^'g-%3 0) 

4' -(4' -p^ h^>':j^;V3}^x;i/^>>?;u)bfUe^>-3* — r;i/ 5-5^ 
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iJf;i'r3 tf 7 / >^ F (^b-^^i 3 4) 

- - 18 - D - :5^;Wr3 t! ^ -/ '> b* ({b-^^ 3 5 ) 
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10 sfe, -fb-^tj (c) (Di^Tmrn^^nvr^L m^\t. a^h^tHntf^-ji. 

15 ^ (Chem. Lett., 626 ^, 2002^). 

T^un>jc:ffiSf ^5: (VI) o^-T^nTU— ;1'T;1/3-;h*. :k<D:ScM. 

^^iZ^mT^ ^ : ffll^#tf^lS wool 16147. W0G268439. W00253573, 

WOG268440. W00288157. W00298893, W00236602, W00300712. W00320737o 

26 



wo 2004/089967 



PCT/JP2004/001272 



^5^DTU— ;i/T;Vn— \gB33'*^l~4<®©m^^5l 

5!j;i/3j?4^->;V'S. 7.;i/5i^>ms. --"NHa, -+n (CH3) -bh8-> -0-. Aoy 

-CF3. -CCCHW)^. -CCI3). C2_io7S^;VS (^ajAJ^^ -COCH3. - 




27 



wo 2004/089967 



PCT/JP2004/00i272 



^\Z\t. C2_io7'>^^^ m^\i:^. -COCH3, -COPh). C2_eT;V:3^->:^;V/J^ 

mx\ts -CO2CH3, -CO2C2H5) 3^£5j>w*bvi„ z.n^(D&\t^)vu 

10 bHP-lH— r>^\/U;V'S. 2-:t^y- 3H-^>\/:^^'y-\/»J;l/S> 2 
-:e-^V-3H-^>y5^TyU;i'S. 2-:t^y-^>y[l, 3]:t^-y-5^:tU 

;vs> 2-:t^y-^>\/[i. 3]>':t^yu;^S^ 2-^^y-i^D^::i;i/S 

20 Abfej[M5|sfSffiViT> ii5JR^Jc^;i/r3 5^;i/{bS^S*fT'5cit*«T#So -eo^^ 
mi^miz\t. 1, 2-i?tiFD-4-(4-x^;w-^>>^;i/)-5-^5^;v-3 

H-t!^V'-;i/-3-^> (13) <Di^t>KHZ^(D H-T^'^Mt^m (14) 

25 ^ffiVi^i:. iJf;va>^;HbSJ^©iR^d^3^gtciS3±bfc„ 



28 



wo 2004/089967 



PCT/JP2004/001272 





29 



wo 2004/089967 



PCT/JP2004/001272 




\^^v-jvm^mm'r^Nm'^±\zmmm^mT^it^mt. ^ (i i Ia) 
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urn. ->Tys. c^.^oTv^;!/^. C2_6t;u3^'>;*;i/4^:^ 

tf^N/_;Vfl.^i^ (IIIa)«J. Med. Chem., ^ 39 #. 3920^. 1996 ¥XJ* 
10 mm^W wool 16147 W00253573 W00268439 W00268440 W00236602 

(A) e^i/-;KiiiA>^N-. o->^T->;Wb (JitB^ara^s^Tir^^JHb) 

;VAT5H, 5"h^t HD>'5>, ;^^y-)V. ^X^i-h^J^M^ 

^feM^^wtcKiisi^bfls^i^d VA)^M3fr§^ia:3&^T'#§. xtii. true? 

^(Dt^(DR)it:^Mm^. 8 ox:- 1 1 CC/^W^bV^. 
20 (B) 

(2) :k\z. 'fb'a-<^(VA)i-z^ J (z^t*7K^M^i!^A^®t&IBolt5lc*rfe§. 

25 tr^V-Jl/^CD^^^^T^N-HOTKm^Z^-IfSl^-rSo JlOKJJSlC^f^b 

Dk!;i/X5"ji/T5>> trui^x ^m;^U':'A> j^m;^;i/>"^A. ^m-kv^^A. 
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(2*) ^TM. it^miYf)\znii^^'r^m^<D7)v:i'-jv (z^oh) ^^v^ 

T. ^7.y^>mt7VU^(0:^^y^ytmS.J$> (org. Reactions,^ 42 

5 335^) §ff5^tt-«fcoTtf7y-;vM®ms«^'rsN-H©zKm^z^Te 

h;i/X>. :^^b^5^1/>. i5^0P3iN;VAs T-feh::ihU;K I^^X9^ 

b U 7 xx;i/7i>x :7 >;5^$f S u Vi, T^ssm^i bT>^x^;^T^/v>;^7;^ 
(2") -fb^«i^(VA)i::> yjL=L)v-^u>mmmi^^^ m^fsimm (m 

'^tiP«>5^l/>^i7PD7^c 5^h^t:HD:79 "fT Cu (OAc) PdCl^, Pd (OAc) t 
20 #«ET*/S:f*^«ETJ::TSJiS$lir^ Ji iTlf 7 i/-;i-^©m^£^^-r § N - H 
( 3 ) ot:^ViX«M«P *51^©:;&^TJUi«^Lx»*'r^^ (v i a) ^n^^t^ ^ 

25 3 -^>$;;i/- 2-1^ Ha^'>k!U S^>^fe^±4 -^>>?;i /- 3 - b Hp^'> 
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10 - (CH2) m' -Q' 

1 - 4 {@ oei^^TB^^ nx fej;viC3_7>'iJ7D t;i/=^;i/» ; c 3 _ 7 5^^^ d t;u 
; c 7 - X 0 T 7 ; c 7 _ 1 0 T ^ ; t u ; 

T U i^S ; D T U U < J* 4 - 6 M^T- □ tJ? D 7)V=^)Vm 

( 1 ) ^t^m (X) (dtkm^^^^sp ' (^sjAt^, ^ h^s/^5^;i/S> 
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(2) it^a^ (XI) ^m^umm^ (v^x^^^l'X— xh^tHn 
y^>^). teit-^^JV^J'^^A. U5^'^i^>^'1'y>^Dtf;|/T^H (LDA). 
'^7^-2, 2, 6. 6-p^h7^5^;Hf^Uv^H (LTMP) *>'bJA;^>'5^;l/U 5^^?^ 

5 (2.4,6-hU^9^;i':7x:i;i/U^»:7A)^-7 81C 2 0"ClCTf^lB^ii:)S:^ 

fc. il^-^m (XII) iiSt'&^iir. ^b'&tJ (XIII) ^n^^t.ii^'V^^o m^^(DK 

(3) ^t^m (XIII) (D^>>^;i/^oT;u:3-;i/^A'-7>^'^A?g14i^^ 

10 tcj;D'fb'&<6^ (XIV) ^mit'r^ctii^'^^^o z:<Dm\zm^^^mmtvx\^. m 

^hii^x^^. ^fcts> ^'c^m (XIII) ©^>i^;i/^2:®T;pn-;i/?&bUx5^;v 

>'^>-BF30Etj^b U X^;l/>^^>- b U :7;i/:tD0^^fetlPli2SiHCl-InCl8(J. 
Org. Cheni..||6 6^, 7741 3^. 2001 ¥) ^^fflV^^CltTSTU-r^JliifeT^ 

_hSB(59S^ (XIV) 'fb'&4fe^«^ rm^\z^^miz^'Dr%m^'r^^i^'^^x 

25 
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[^tfJ. M«Li. MgBr, MgCK Mgl ^^b, 
- (CHg) m* -Q* 

T5yS;N.N-5^ (Ci_6T;1/^^;1/) t^/S;n,n->^ (Ci.eT^l^^^;!-) 

^(J5M7E^J^-7 8t:~2 ot:J^Tf^ffl^i±. -fb-erife (xvii) 
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(1') SfcJd:. it^m (XI) ^m^^mm (>^x5^;vx— t-;^ 'xh^fcHn 
y^y^) 41, leTl-:f^)V^)'^'yj^> LDA. LTMP ^fz\t.:;^z/'^)W)^OJ^ (2,4.6 

-hu ;?t5^;i/:7x::i;wu^'5A)^-7 8t: — 2 ox:\zxi^m-^^rcmz.N, 

N_c;p^5^;p^;i,^r5 K^JDA. 'fb'&i^ (XVII) ^m^^ili^'^^^o !l<Om 

(2) 'fb'&ti (XVII) <£ji^5^^ji^ (e^x^^^Vx-^^-JK 5"h^tih*a 
tp},zxit^m (XVIII) $f^ffl$ii-SJ:i:T> ^fb'&iif (XIII) 

( 3 ) ;k<Dx.m\t.mmtmmf3i-^mzx. m^m^^zmjt^mMh^m am 

^-fb^W*. ^ (XI I I) ft:^'^ (siJiTtt. Q^^stDJQ^ovit'n 




pail) (X'I'a) 



(1) -fb-^tl (XIII) <£:Dess-Martin periodine, 0 — (:t\^^iy^>'Myi^7 



2) acylation or alkylation 
of amino group 

3) deprotectlon of 



1) reduction 
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(IBX)> rmit-^y^yO. Chem. See, 10943M, 1952 ^)^Tm^k;b^ h> 

^#^cit)&^'x?^^o ;i<Dm(Dmm\t. m.it:^^i^>> ^dd*:;1/A> h;i/x>. 

tmz-c--NHBn(DBn^m^vr^y^ (-C-NH2) iz^mx^^. Z.(n> 
L5 (3) ^^\z. ^^xm^ntz.y^M^^m\z. mFmi-^fz.n.o^.,^y^y)\^^u 

KDX'^tM Yt. NaBHsCN /^##^^^^^f*N, N->^^9^ 



37 



wo 2004/089967 



PCT/JP2004/001272 




it^m (xix) iz. m^y3imm^ (v?x5";wx— 7";k ^h^^}^^yy>^) 
(XII) tst-gr^-e-. it^^ (ni) m^m<D]^mmM\^- 



3 -ys^^c^;^.- 4-tiHa=»'>b?0 




(XXVI) pocvii) 

(1) -fb^*^ (nil I) ^ji^jfe^iS^'^' (>^x5^;1/x-x;k xh7t:Hn:7^ 

>^). LDA75:a:OD:^S^iO;l-7 8t: 2 O'ClCTf^ffi^ii-^eiiiT. J Me: 

^bT^;H-'e:=&5l^6*)^-'J^5t-{b (lithiation) fSO. Heterocyclic. Chem., 

^25#. 8131. 1988 m^ntc^t^^hit^m (XII) 

iij (mv) i^^^®S/iSmm«-7 8'C~2 0t:Tfe«9. 
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sf&^fBit* 0. 5~ 1 mmx-^^o 

(2) it^f^ (XXIV) ^Dess-Martinperiodinex IBX. z:^{t^>:^f> 
(J. Chem. See. 1094 3^. m2m^1^mtU\:.^m (XXV) ^m^^ti^^X'^^o 

( 3 ) :k\z. (XXV) ^ 3 N ^im^ffl \,^xmmMt^ ^^^^ ^-^^ (XXVI) 

m^m^x7mnm%T\zrcmm7^mmx\-t^^t.\z.xy)^ <t^<^ (xxvm ^# 

-r h U x^;V'>^ >-BF30Et^ ^ h U x^^;!/^^^ >- h u yji^nmkls. 

fe^tPh^SiHCl-InClj (J. Org. Chem.,^6 6#. 7741 2001 ¥) ^^^ffiV^S^ 




(iC^'OlB^^MIBtl^iti^'^^So) 

(1) it^m (XXVIII) l^ijl^i'ai^iS* (v?x5";1/X'-x;K -r-b^kHo^ 
^>#), LTMP :&-7 8'C~-2 Ot:twTf^^$ii;^^t- -fl^^^ (XlD tgg^ 

(XXIX) ^#:5J:td«-e#^o ^-^^oSJiS^mm*-? 8*c 
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~2 0t:Tfe^5^ SfS^F^«0.5~6^FB^Tafe^c 

(2) it-^m (XXIX) t^>-J)VT)Vn-)\^^m^'^^m'Pi^>'^>^ 
5 'ft'&tJ (xn) (xni) 3&-5Vi«^ne>oM'&ti*#S2:t*« 

(3) ;^\z. ^-^m (XXX) (xni) *§Vi«^tLe>coM-&i^^A°7v^'^ 
10 mr^^t.\z^r)^'^^ (XXXII) ^tf-s^itj^y^-e^^. zKomzm^^^^muiii^ 




Ci_6T;i/^;i/T5ys. n. n-v? (Ci-eT;^!/) T5/st^d> j 
(1) ^b'&i^ (XXXIII) ^mm^ (xi-7fcHD77>. >^:f^-y->. i. 2 

-:/h=¥>':jt7UC7A^0D:^ScD#«T> -fb-B-tJ (xniv> j ^=;\ui>'>m^xm 

25 it^^ (XnV) i^'&^OiKliSiaS^O -2 O'CT^^c ^ 
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felt, it^m (mm) ^mm^ (T-khJiihu;!^, ^h^tHD:7^>, 

5^;W>'U;Vi7PU Hi:NaI (D#^ET. -fb-^*^ (miv, J '=*:JU^;l'^) iim^^ 
-fb-^i^ (XXXV) m^n(r>u.mmmt0'^2 O-CTfeSo 

(2) -fb-g-i^ (XXXV) t{b-&ti (xxxvi) (^fe«JiLmi^ ^^1^4' (^ 

^y— ;K X^y-;i/) NaOMe ^feJANaOEt 0#ftTSfet*#^#^Tlc:TSJ^^t* 
^rtfdckO'fb'&t? (XXXVII) <^#§Cl<h:0«l?#^ (J. Chem. Soc, Z^im, 1946 
^^/SittJ. Prakt. Chem., ^ 342^, 504 3^, 2000 ^#M). S;Sm^«2 0*0 



3 - b H g^v^tf U ^ >^>^ 4 ( 5 ) - b H a^-> fcf U i^i^^it^m 




(XU) 



«-C-Z^°Tfe§5&\ X«Q^3a.tj^Q''3?>^NT^l9> Q^t-C-Z^Tab^ (Jl 



(1) ^fb-B-^Ki (XXXVIII) ^m^^^t^"^ (s^x5^;i/x— •5^b^bKD:7 

^>^), teTt-^'^)WJ^K7A. LDA, LTMP ^7t«p^ $/5^;l'U (2,4.6- 
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% (XII) tm-^^-fr'Sci^'e, ^t-^^ (XL) ^m^^t-fy^-c^^o m^^mo^KnK^ 
(1') ^Tcu. it^m (XXXVIII) ^m^fsimm^ (>?x5^;px~x;p, t^h 

^\i\^uy^>^). tert-:/5^;VU5^'>A> LDA. LTMP ^fel*p^>^5^;VU5^»:7A 
5 (2.4. 6- h U :^^)Vy:r.=-)W^^A)t:- 7 8"C 2 O-ClClTf^ffl^iirfc^ 

ic. N. N->?^5^;i'3j>;i/AT^ FSiPz.> ^t^m (xnix) 
0. 5~ 6 NFr^-c^ -§>. 

^A\Zs it-^m (xxxix) &3t^:^^ii'=t=' (v^x^;vx-5^;i/. 7^b^bHP79 
10 >^) i:iT'ffc-&«^ (XVIII) Sf^ffl$1i:§Cl^:T?. 'fb^*^ (XL) 

(2) ?^(DX!g«MI3^|WI^75::^^fcT, {b-^^^ (XL) M^m^^ZSMjt^ 
(XLI) SrMifiTS ^d^T^^. 

;^#^||M#:2 (SGLT2) (J.Clin. Invest., ^93#, 397^, 1994 ¥) ^ 
SGLT2 (DPJL^iC j;oT, Sf (T^^M^^JP^JU^ 

bfe>&«oT> 2^!^?gtt> SGLT2 om^^mw-r^^ii'v^mv^^^xJit^ 
25 riipm^j t\t. immmm> 2mmm.m. !\^^(Dmm\z^^^<om<D 
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^M^^m^ (^hT5>h'->'7.75:H), mm& (^Jt. i^c^M 

u >m^^mmm(Fv^Rr rrf-x h.ppAR as/r T=f^x h^ppARs t:^:^;^ 

N-acetylated-a-linked-acid-dipeptidase BMM. ^ >XU ><II^:SH?— I. 
jfil/h:|&fi5l5fiK:^@^(PDGF). jfiL/h^S65t5fi^:SB^(PDGF)^^#:. i^itmS^ 
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(EGF). #JgsfeSH^. tiJV:^^>mmi^. ^^Ji^>. 5-kHP^>— 
;i^t^>h'f>'. EGB-76K }d'E^U^)V. T.Dt'^S^H. ¥-128. TAK-428:fe£ 

10 vf^n^o 

15 -14^^. ^ u >Mi&7Xtt^^). mmm (b hi^^t^-i- u >mmmm) ^ 

20 tr^r^^U^l/^x p>'^U^y>^;&*. PPARa/rdual T=rn;^htL.T 

\t. MK-767(KRP-297), Tesaglitazar. LM4156. LY510929, DRF-4823. TY-BlBOl 
PPAR6T::f~Xhi:bTii, GW-501516 ^)&^tf ^.tl^o 
r h U ^ >^^:$^-if 1 1 P1$^J ^hX\t UCL-1 39 ^>i|t#l,f f,n^o 
r>?^y5^>> if IV Ea^^J UT « NVP-DPP728A. LAF-237, P32/98. 
25 TSL-225 ^ifimW^n^o 
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rN-acetylated-a-linked-acid-dipeptidasePM^Mj tVXU. 

T.a^—^—mM-m^ r3i/7.5^n-;vx7.T-JV^3^iieRa*^. yyv-:^=Tyyy 
"mmnmMm. yyv-^j-y-^y ii x> h^zu >^*i^miffl^ 

feijfii/jNls^. M@^#?ift#Jim. ^T;i/;^7UYt;^. mmmk^ 

;wtx37 5^x unT^^^y^ y^nx^5^>. 'feun;^:^5^>> tr^nxiJ'^ 
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^T.i^Tvy^^'BmmMmi tx^xu. tak-475. Q!-3iNX3i^y7.;V5}^^- 
vmM^ (USP5712396) ^75>«#vf e>n?>o 

CI-1011> NTE-122. FCE-27677. RP-73163. MCC-147, DPU-129 mifimi^n 

-So 

r<&JtmU5i^3'>/^^^^^^^Sii^J iUT«, MD-700. LY-295427 

r$ ^ n V— A h U 1^ U -fe U H h ^ >X 7 r—^U'r^ >Ka$^J (MTP ^H^J) J 
tl^Xn. USP5739135. USP5712279, USP5760246 ^^C|B«c©'ft:'&«^)^^#tf e)nSo 
^-mmnm h VXU. T F > • y ;VT H P:^U y^Wm (MazindoU 

Fluvoxamine^), T H W-i^U > • "feD (Sibutramine ^^7 3 

;V5^>4S^<t:(MC4R)T:if::i7.b, a-^^/•^^■< b$aa3i^;W^Xa-MCH), 
V^'f->s cocaine-and amphetamine-regulated transcript (CART) ^:^^#Vf 

rjB?t^®«pmj i:bT«. nV'X^7>^ 
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rx>H-feU>^m#SRa«mj tVX\-^. CGS-31447> CGS-35066 ^^t^l-f e> 

rx>H-feU >S^#:T>r5'=fn:^ hj tVXU. L-749805, TBC-3214> 
5 BMS-182874^A^l'fe>nS. 

(PPARrTi^xxb, PPARQ!/rT:=fxxh. PPAR5 T^nT. PPARo/r/ 

So 

ssitdt-c^s. flr#:WJc«> nm<omsm> nm^u i^^Ms ^ 
"^mo^mm^mzi^r^x. im. tjy-^Mi miM^ nni mm. 
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:$i^BMit^m(o^^m\t. mm^ mv^^ ^-^m^mK^Ki 

mfSi^t^^ fKAtd^U $f^b<HO. 1~1 0 0 0 mg / kg ^fi/0T$»D. 
«fct)»*b<t*0. 1-2 0 0 mg/kg<*:m/S-efeD. EinSr 1 0 1 IhIX«^ 

10 4 - (4 -x^^-;^^':^;^) - 3 - 1 H D^s^- 1 — r v:/p t!;v- 5 - p^9^;^- 
1 , 2 - i^fc H P - 4 - (4 -X5^;i/^>>^;V) - 5 3 H- ^ 
3 (WO 0 116 14 7 tCbfei^^tjT^^ ; 1. Og, 4. Bininol), ^>z^ 
15 ;VT;m— ;K600mg, 5.5nimol)R.rKbU:7xn;V5!^:^7^ > (1.46g, 5.5iiimol) 

7 5:2 5-7 0:3 0)fcT3ltMb, 3 -^>>';l/:^-=^v'- 4 - (4 

20 -x^;v^>>?;v)-5-^^;i/-iH-tf^v/— ;w (ssomg, sm^ntco 

^H-NMR (300MHz. CDCl,) : 6 1.21 (t, /=7.6Hz, 3H). 2.11 (s, 3H). 2.60 
(q, /= 7.6Hz. 2H). 3.66 (s. 2H), 5.24 (s. 2H), 7.03-7.15 (m, 4H). 
ESI iii/z=307(M+H). 
mp 80. 0-83.013. 

25 

±IBT#fe 3 -'^>5^;l/:r4^e^- 4 - (4 -:iL^}V^>z^)V) - 5 1 
H-tf^\/— ;K200mg. 0.65nimol)S.tKKI^'fei/'i^A(1.06g. 3. 25inmol)<DN, N- 
>^^5";^7h;^AT5 }^(4ioL)mmmizmu-c-f'j':^^^j\^7^^^^ Kosomg. 

2.06imol)*?STUfe« ^MtdXl 3Ptr^m*^bfc^lC, $ e> Jc^m-fe>"^ A 
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(1.06g, 3.25inmol)K.r;^-1'Vyatr;i/y-r:t^-r H(350mg, 2. 06nmiol) ^50;^:^. 

^ji-^ >>^; W - 1 — r y If ;^ - 5 - ^ 5^;]/ - 1 H - tf ^ V-Ji- (i vsmg, 79a;) 

^H-NMR (300MHz, CDClj) : 6 1.20 (t, /=7.6Hz, 3H), 1.39 (d. /= 6. 5Hz. 
6©, 2.17 (s. 3H). 2.59 (q. /=7.6Hz, 2H). 3.62 (s, 2H). 4.20-4.32 Cm. IH), 
10 5.23 (s. 2fl). 7.00-7.12 (m, 4H). 7.22-7.42 (m. 5H). 

ESI in/z=371(M+Na) 

±fBT#^ 3 -^>z^)V:t^>^- 4 - (4 -X5^;l/^>5^;i/) -1 — T V^a 
5 1 H-tf^'/— ;Kl60mg, 0.46inmol)«>^^y— ;K3iiiL)^MtC 

15 mmrc2o%7m<t/'^'^i^'yA/'mm (58mg) <^iin;iT7K^#ffl^T. ^mti^ 
^v-;Kio9mg, m)^mrcc 

^H-NMR (300MHz, CDCl,) : 6 1.21 (t. /=7.6Hz.3H), 1.39 (d. /=6.7Hz, 
20 6H), 2.07 (s. 3H), 2.60 (q, /=7.6Hz, 2H), 3.66 (s, 2H), 4.19-4.30 On, IH), 
7.07(d, /= 8.0Hz. 2H). 7.17 (d. /= 8.0Hz, 2H). 
ESI iii/z=257(M-H). 
mp 164.0- 169. 0*C. 

25 ##^^2 

1 4 - [( 3 -y)V:tU - 4 h:^>':7a:x;i/) - 3 - 1: H 

a:^^s/- 5 1 H- tf5\/-;v©^ 

1. 2->^fcHP-4-[(3-:7;l^:t-P-4-^ h4^->:7aix;i/) pt5^;W - 5 
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-^^)]^- Sn-\d'^V—)V-S-:t> (WOO 2 3 6 6 0 2 lz:bfc7&^oT'& 
fiK;4.11g. 0.0174mol), ^7KS^m(41mL)RtKi^m(41inL) (DS'&i^^ ISS'CT 8 B$ 

5 mm (0. 37inL) Srin^ 20 mmwvfco Kn^m^^i^n^^ftmt^iy^j ti^ 

M^)^*^c:> 1 -T'te^;i'- 4 - [(3 -:7;i/:tn - 4 - ^ h:^v':7ain;i/) 

^^;^3 _ 3 - 1 Hn^^'>- 5 1 H- tf OeOmg. 20«) ^#fco 

^H-NMR (300MHz. CDCI3) : 6 2.50 (s, 3H), 2.51 (s, 3H). 3.61 (s, 2H), 
10 3.85 (s, 3H), 6. 80-6.99 (m, 3H). 

##^«J3 

1 - D^5^;i/- 4 - (4 -x^jv^vv^;!/) - 3 - fc H D^i^- 5 - h u r?;^ 

n >t 1 H - 1! 7 1/— ;V'©»i3i 

15 

4 _ (4 -x5^;i/^>i^;W - 3 -o- 1 -:/^;we^^5";v->u ;v- 5 - h u :7;i^ 

lH-tf^\/— ;KWO0 2 0 8 8 1 5 7 (c:bfed^oT-&*d&;110ing, 
0.286iimiol). v-i^D:/:^'/— ;i/ (45mL, 0.572inmol), b U :73:XJl/3|NX:7>f > 
(135mg, 0.515inmol)35LlX5=-h^bHP:7^>(0.8inL)(D?g'&tlt^> 0t:TT, i^-f 
20 V^'^\i)\/y^JV%y\/i^^^yV—V (4 0 % b;i/X>^^. G.305mL. 0.572inmol) 

^t*'>U:Jb•y;^;^;^A^^D•7^^/77^-(^^1^>:i^x9^;^=9 5 : 5)ic: 
Tiltmb, 1 - v-i^ n:f5^;v- 4 - (4 -x^;i/^>>^;W - 3 -o- 1 

>?^5^;i/">U 5 - h U r7;W:tD/5^;W- l H- tf 9y-;K80mg. 64X) 

25 

^ic, ±iBT#fei-->i'D::^5";v-4-(4-x^;i/^>e?;0-3-o- t 
-::f^;wi^p^5^;u>^u;v- 5 - h u :7;i':^D^9^;i/- 1 H- tf ^y— ;K80ing. 

0.182ininol)OD5^b^bHD:7^>(1.0mL)0^?^lC Imol/L ■5=' h 7 :/5^;WT >^ 
X'^A:7;V:^U F<DT-b^t t^D7 7>^?^ (0.2inL) ^3JP^fc. SfSig-a^l^fe^ 
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^H-NMR (300MHz, CDCl,) : 5 1.20 (t, /=7.6Hz. 3H), 1.69-1.90 (m, 2H). 
5 2.30-2.40 (m, 2H), 2.54-2.68 (m, 4H). 3.80 (s, 2H), 4.72 (quint, /= 8.0Hz, 
IH), 7.08 (d, /= 8.1Hz, 2H), 7.18 (d, /= 8.1Hz, 2H), 10.97 (brs, IH), 

4_[(2-^>>?;V:;j-^>/>^x::i;W^^;W - 1. 2 - >^t Hn - 5 V:^P 
10 k!;i/- 3H-t!^\/-;P- 3 -r^^iOMji 

2 -✓^>'i?;V:t:^^->^>XT;Vxt: H (2. 0g)(D;>^37y— ;K20mL)^mc:^?pT 
\ZX NaBH4(356ing, 9. 42inmol) ^iWX. 1 mmm.Wl^r^o ^ e> tC. NaBH4(49mg) ^JO 

-;K2. Ig) ^^^tffiH^i^t bT#fc. 

2 -^>i?;V:^4^i/^>>?;i/T;V3— ;l/(2. Ig, 9. 42imol) (Dy=- h ^ \=. \^ ay ^ 
>ilOisiL)mmiZ^ll^T\ZX. hUX^^jVTSXl.SSmL, 9.89inmol)i:;^^>X;V 
20 ^^)Vi7 P U H (0. 766inL, 9. 89nimol) ^iaX. ^WZX 30 ^mi^l^Tco ^m<^^ 

!5>mvitmz. ;5?0?SilSJ^bT(2-^>>^;i/:*-^->:7xx;i/)pt5=-;i'^->wh 

(3.24g)^#fe, ;*^;V -rvr/^U^VT-fe-T^— b(1.43g, 9. 89inmol) tTK^fli:^ 
hU'^^A (60% oil;396mg, 9.89ifflnol) ^>?^ ^4^>/X^>(10lIlL)CD^t^]^<?^ 

{c, (2-^>>^;^:e-^'>>'xx;Wp<^;M>'W-h(3.24g)o>?p^ h:^>^xi5'> 

25 (10mL)^?StriJD^. 7 O'CJCT-gl^^l^by^c, RfS^l^ifeiC 0. 5M HCl ^tfl;!. 
h ;1/X>(20idL) t h 5>^> 1 7K?ai^(317mg, 9. 89iiunol) ^10:1. m^<^'^3mm 

iammmvtco ^mm^m^^^^^niyrcmz. @^mx5^;i/-i:^f^b. z.n^7K 
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^^)V^y2^^U'^h^'^y^-i^^'OMM.:^^y-)^=5 0 : 1-8 : 1) 

^H-NMR (200MHz, CDCI3) : 6 1.08 (d, /= 7.5Hz, 6H). 2.93 (quint, / = 
5 7.5Hz, IH), 3.75 (s. 2H). 5.12 (s, 2H), 6.82-6.95 (m, 2H), 7.09-7.19 (m. 
2H), 7.31-7.50 (m, 5H). 
ESI m/z = 345(M+Na). 

10 1 - (4 -p^5";v:7ain;w - 4 - (4 -JL9-)V^>'J)1^) - 3 -b ]<n^r->- 5 - 
1 H - 1! ^ ;Kz>$i5t 

4_(4_X5^;V^>>?;1/)- 3 -o- t -:f^jVz^^^)Viy^))V-S-;^=^)V 
- IH-tf^V— ;K249nig, 0.753ininol)CD^nn7)>;i/A(5inL)^?^lC4-p<'9^;W 
15 y 3iZL)V'^ti>Wt(20iios, 1.51nBiiol)a: Cu(OAc)j (208mg, 1.15iiimol). 

^;^4A (750mg). HU S^XO. 122mL. 1. Slmmol) ^^jJO^fco KJ^^m-^^ 

0 : 1 ) icTJit^ b 4 - ( 4 - x^;v^ > - 3 - o - t - ^ 5^;w> u 
20 )V- 5 1 - (4 -p^5^;v:7x-;i/) - l h- tf^y-^Ksomg, 16») $r 

#feo 4-(4-x5^;i/^>i?;W-3-o- t-::^5";i/i^^5^;V'>u;P'- 

5->^9^;W-l-(4-^ ^;i/:7 xr.;W - l H - tf ^ (50mg, 0. 1 58™ l) 

<D5=-h^bHa:7^>(i.omL)©^^Jc imoi/L x h^:/5^;V7>^— ':7A:7;i/ 
?f u H©x h ^ t H D :7 ^ >m^^ (0. 2iiiL) ^3n^:^o i mf^ 

^_(A.=^4^>:@^ggX^;i/=l : DlCTJ^mU ^@'fb'&i^(31mg, 64%)^^ 

^H-NMR (300MHz. CDCls) : 6 1.21 (d, /=7.6Hz, 3H). 2.13 (s. 3H), 2.38 
(s, 3H). 2.61 (q. 7=7.6Hz, IH), 3.29 (s, 2H), 7.09 (d. /=8.2Hz. 2H), 7.18 
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(d. /= 8.2Hz. 2H). 7. 22-7.25 (m, 4H). 
ESI m/z = 329(M+Na). 

7K^'ft;:^bU'^A (5.55g, 139mmol) ^^^-D-yVW^VrcmZz^^h^i^j:- 
^> (200ml) SiD^feig'&i^fc. 3-t Hn^>'tfU>^> (12. Og, 126mmol) €r 

5!ic?^rTi o^r^j&^tj-Tmfe. lO^mm^l^Tc^^ 2- (hU^5^;l/>-U;W 

10 Xh=^^5/^^;V^D9^ H (25. 2g, ISlmmol) ^^T^Tl^Z S^mfl^^XUaX^o 

yM^A^U^h^'^y^- (^4^i^>':S^mx^;i/=6 7 : 3 3) 

U 3-[2- (hUpt^;i/>-U;i') Xh^->;<h^S>]t!U>^> (23.9g. 84X) 

15 sr^fefftJKi^M t vxnrco 

CI m/z = 226 (M+). 

:^\Z. 3-[2- (hU^9=-;l/->U;W) Xb:^>>^h^S^]tfU5?> (23.0g. 
102mmol) t Hp:7^> (400ml) ©^i'&tlt-- 7 CCT 1.47molA t- 

:/5^;VU5^'^A n-^>:$'>^^ (80ml, llSmmol) ^ 2 55^r^5^)HtT|^TU:/5:o 
20 -7 0"CT?mwai^bfc^lz:4-X5^;V'^>XT;l/xt:b' (17. 7g, 132mmol) 
©X— x;i/^?e=£2 S^J'figj&HtTJa;!:^, - 7 o'CT2^ro:fei:tKm-^2B^K 

25 0:5 0) tCTMMU mM'm»^^(^ (4 -X5^;i/y xx;0 -[3-[2- (h 

Up<^;P'>u;w xh^v-p^ h^5^]tfU5^>-4— f (2o.ig. 

55X) 

ESI m/z = 382(M+Na). 

^tc. (4-x^;v:7xx;v) -[3-[2- (hu^^;i/v-u;i/) xh^p'>^h 
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^>']trU>^>-4 — f JU] - ;^ 37 y — (20g, 55.6Ifflnol)^ 5=-h9tHn:79> 
(500ml) (20ml) (DM^mz p- b;WX>Z;V:«i^>m 1 tK^^ (26. 3g, 

138mmol) ^mfeo 5 0'CT4B#P^. 1 5 . 5 5 0 "C-e 3 B#F^1M# 

$/tfu>?>-4— fju) -p^iS^y— (10. 9g. m)^mrco 

ESI m/z = 230 (M+H). 

10 (4-X^;P7x::i;l/) - (3-t HD^'>trU5^>-4-1'JV) -^^ 

;V (10.54g, 46.0mmol) :feJ:tmm (100ml) <Dm^m\Z ^Xn^-^'O J^/Wl 

m (5.fe) ^jp^TTKm^fflmr. ^iaT7^r^»i^bfco :^^i^^5iiibfc^ 
m (3.9ig, 4o«) ^#fco ^^szmi^^Yi-y^iwy^^'yh.ifu^v^^y 4 

15 — (j^PD3j>;WA : >^t57/-;V=2 0 : 1) JCTliiiU 4 - (4 

-x^;v^>e^;v) - 3 - 1 HD^>/tru >^>(4. 55g,46a;) •^mit.o 

ESI m/z = 214(M+Na). 

20 4- (4-xg=-;i/^>>?;V) -3-bt«D^'>t!Ui?X'^i.3i^^>cDI^ 

4_ (4-x5^;i/'^>e^;W -3-tKa^^tfU5^> (SOOmg, 1.41mmol) b. 

7^h^t:HD:7^> (l.SniL) ®!l^?SJ::^milfflmT> or^CT lM3i?^>-^ 
b^t Hn:77>n>:/l^^;/iJ7X (7.2mL, 7.2imnoI) <&Jn;l^M{CT 1 BtF^^^i^ 
25 Ufe.S*SM'&tllc:;>^:$'y-;KlraL) ^S3t^<JP^> ^MtClT 1 Nf^^J^bfeo 

:^t^+>-> : @^mx5^;l'= 5 0 : 5 0) t;iT*i^b. il^ii5&*4^O^@^b'&^fe(200fflg, 
62X) 
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^H-NMR (200MHz. CDCI3) : <5 1.23 (t, /=7.6Hz, 3H). 2.64 (q, /=7.6Hz. 
2H), 4.00 (s, 2H). 7.09-7.19 (m, 5H), 8.04 (d, /=5.7Hz, IH), 8.15 (s. IH). 
ESI m/z = 250(M+Na), 226 (M-H). 

5 #^^J 8 

3_[2- (hu^5^;v->u;w xh=^->pt h^->]true^> (39. sg, o.i74moi) 

®5^h^t }<d:79> (250ml) ^?gJC-7 Ot:-ei.47molA t -':r'^JWJ A 
10 n-^>i$'>^?S (154iDl, 0.227mol) * 4 O^KdHtTSSTb^/b. -7 0'CT 1 
^^Si^bife^t;: N,N-i?;^5^;l'3f:;l/ATS H (40mL. 0.522mol) ^3 0^5-1^*^ 
ttTjjP^. - 7 O'CT 1. 5 B#F^iti^b}^Co - 2 o'CST^aJs&fe^l::. KiS?^^^^ 

15 hi^^^'W— (^^iJ-iV : Sf^X5^;i/= 8 0 : 2 0) tCTijtMU ^^m^(D4 

-*;va;v- s - [2 -(h u ;*5^;i/i^u;w)x h^i^l tf u (24. 5g. 

585K) ^mtco 

4_cy^nyotf;V:/D^^>if> (woo 2 6 8 4 3 Qfeblfe/O^oT-B-fife ; 
2.5g, 0.0127moi) <^5^h^bHD7^> (20ml) ^^{c- 7 0 "CT? 1. 58mol/L n- 
20 Zf'^JWJ ^"^^ A/n-^^i5->^?S (8. 4ml, 0. 0133mol) S 8 ^^F^*H-tT?^Tbfe. 

- 7 0 "CT 1 mmm.wvrcmz 4 -^)v^ ;v- 3 - c 2 - ( h u p^5^;i/-> u ;v) x 

b^rv'P^ h^i^]t!U>^> (4.2g, 0.0165mol) ©^h^ t Hn7^>^fl3e^ 5^^ 
^75HtTiPA. -7 ot:T2.5^rpmi^bfeo SJtS?^lCiafaii'fliT>^Xi^A7K 

25 :^>":7AT®iib. MJBETJ^i^bT#e»nfc^?S<&>'U:^7^;V:^7A^D-Th^ 
^y^— (^^+>-> : i^mx^;i/= 5 0 : so) tCTMSaU (4- 

5^i^D:7'Dkf;i/:7j:x;i/) -[3 -[2- (hUp^5^;P5^u;W xh^e^p^ h^^pv-] 
tfus^^-4— r;i/]-p^^y-;v (2.5g, m)^mrzo 
mz. (4->'^n:/Dtf;V7xx;v) -[3-[2- (hU^^'^i/v'U;!/) xh 
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rjic^^ j.c3^c/]Vfij^>-4-^;i/]-p^^y— ;i/ (2.4g, 6.46inmol)®^nD:4^;i/ 
A(34mL)^^tt- Dess-Martin Per iodine (3. Og, 7. lOinmoL) 5Srtn;l> ^Mt-T 1.5 
l^r^^^bifeo ^fE>\Z. Dess-Martin Per iodine (0. 3g, 0. TlOmmoL) t:lJP^^ 1.5 

nrz.mWi^ nhm-vu ^-fc.^ u-^hifyy-t- ('\=¥i5->:i^mx5^;v= 

5 0:5 0)\ZXmmV. 4- U -z^^ ti^U\f)V^>'M JU) - [3-[2- (h 

Up<.5^;vv'U;w xb^->p^h^>']tru>^> (2.25g. 94%) j^fc. 4 

- (4-'>^a>^Dtr;i<'^>v^-r;u) -[3-[2- (hUp^^^;^'^';;^ xh^ 

10 b=^>']t!Uv^> (2.25g, 6.06mmol) h^t Hn:7^>^?K(56mL) IClp 

- h;VX>;^;i/5^>^l7KfP«^(3.46g, 18.2mmol)^iJP^. 65131? 1 Nf^^J^b fee 

\^xn^m^(D4- (4->-^D:/Ptf;i/^>y'f;w -s-tHn^^v'tfus^ 

15 >(1.97g)^#fe, i^ViTxh9bHD7^>(20mL)fCD4- -->i^ d:/p 
;V^>y-1' - 3 - b H D:^^->t!U e^Xl. 97g) h U JL^JVT^ > (1. 69mL, 
12. Immol) nDTjNjl/:?^— b (859mg, 9. 09mmol) *iP^^ ^i^lCT 30 

20 4- (4-5^^D":/nt!;i/^>\/'f;i/) - 3 b^->:tr;w4?x;v:^^v'bu>^ 

>(2.22g)*#;/S:. ^^IC. 4- (4-v'^7oyDtf;P'^>\/-l';i/) -3-^h=^v' 
^ )V'^-)V:^^z^\^W >^>(2. 22g) ©5^ h "7 fc H D 7 ^ > (40inL) -tK (20mL) mW. 
\Z^^T\ZX NaBHiCl. 38g. 36. 4iiimol) t:Ua^. MMiZX 3 6 mmm^VTco SiS 

^g'&ij^^iMi^micTpHS.o tcumbfc^tc. i^mxg^;VT2iiii*ilib}feo 
25 Ji^«]:fe:®7K-e^#b^7K«*^^^i^'^i=^"^^^^bfco ^i^&^tffiT^*b 

= 5 0:5 0) tCT*gmU 4- (4 -v'l^ Dr^Dfcr;i/^>>^;W -3-fcHn 
J^irS^tf U >?>(270ing) ^^fco 
BSI m/z = 248(M+Na). 
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4 - (4 -pt h^>^:^7;i'2j^-;i/^>>^;w - 3 - b H D^^^v-tfu i^xomm 

5 3-kHn^>'t!Uv^> (50,0g, 0.525mol). 5^ b^t: Hnr7^>(107niL) t 

N,N->'p^^;W2jN;i/AT$ ]^ (2Z^iaL) (DU-^mz t - v-J^J U ^ A (65g, 
0. 579mol) ^- 1 5 "C iZ^mXtco 2 5 i^^fci? au^ ^)V:r.—'r)V (44. 4g, 
0. 552mol) S'CfcTl^-:? < t)llP;l:/t. 2 ^r^j&HtT#MU. SliS 

y;p;*;-^Ai5'PThi^^3'w'— (^^1^> : l^x^;p= 5 o : 5 o) \zrcnu 

3-(>^ h^^v'P^ h4^>')t!U>^> (10. Og, 71.9inmol) t>^X5^;i/X— 7^ 
)V (1000ml) ©jg-B-^yJc:-? 0'C-ei.47molA t-:7'5^;i/»;5^»>An-^>i$'>^ 
15 m (62inl. 86.2inmol) & 2 5^[^rB^5&HtTSSTU;fco - 7 0 t^T mP^MJ^bfe^ 
\z.4.-:^V^z/tl)Vi^:=.)V^>XT}V^\i\^ (14. Og. 90.5mmol) 0>?x5^;l/X- 
T-;i/^M(80inL) 3 0 :$:J-^l:«)ntTJn^, - 7 0 'CT 1 . 5 ^rBm*^b;fe<, 
-t-Ms^fc^fc, MJiS^^tSfo^^'fbT>^x':7A7K?^?^{c^#*g^®?x^;i/Ti*ffi b 

= 2 0:8 0) n'&^^'^O (4-p^ h:^->';^7;i/3i?-;i/:7a:r:;P') 

-[.3-{:f^h^zy^V^>')\i^)-jy-A-^)V\-^^J-)V (2.06g, 9.4%)S 

(4-^ h=^^e/;^j;i/5j^x;i/:7xn;i/) -[3 -(p< h^'>p^ tfUi> 

25 >-4 — t M-:^^ (2.06g. 6.79iiimol). ^5^ / -;K35mL) . J^lgm 

t^omt\z:^^ j-)vt.mm:i^^)v^nxmwi\yfd^^^^m\^> (4-^^ h^-^ 

fj}Vi^-)vy:iL-)V)-(.3-\iYu^i^\f:^)i^>-A-'<)V)-^^y 

(1.87g, 81%)^#fe, 
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M-^^^y— (1.87g. S.SOmmol), (50ml), 10%A'^>^'^A/ 

mm (o.94g) (DM-^^^TKmrn^^T^ mmrr^3B^m.wvrco :^^ti^^iib 

bT#e.tl7tJ^^<£ri^X5=-;i/X-x;V36>e>Sii^^b^^{t:'&ife (1.27g, 95X) 
ESI m/z = 266(M+Na). 

10 m^m 1 0 

4_-^n:E^^-;^X^;l'7;i'n— ;Kl2g, 59.7inmol). x9^;i/>^-r vr^^Ptf;!^ 
15 T^Xll.Sg; 89.5inmol)i:^DD3}N;WA(200inL)cOil^Wc> d7nDp^5^;Vpt9^ 
;VX— 5^;K7. 2g. 89.5iiimol)<£0'CfcT»3>o< OiP;lfe. O'ClCT 

20 ^Tdo 

:^\z. :/D^- 4 - ( 2 - >^ b^'^^t hi^i/X^;V) '^>*tf > (12. Og, 49. OmmoO 
a:xh^bHD:7^> (75ml) (Dii-g-^^JC- 7 8*01? 1.58molA n-::^5^;i/U5' 
^An-^^D-ymW. (34ml, 53.7mmol) ^ 1 O:$i'F0^3&HtT?iSTb:/5:, -7 8*07? 
mFB^Sj^U:^^(CN,N-v?^5^;l/5l>Jl'AT5 H (11.4mL, 147mmol) O-r-b^b]^ 

25 ciyy>mm(5mL)^iD^.- 7 8x^x1. smmmi^i^r^^^u^x'Mibrcmiz. 

-y;i^:j?7^Ai5'P'7hi^^:7^- (^^•9-> : @f^x5^;i/= 8 o : 2 0) izx^m 

U 4-(2-p^h^'>^h^i^X^;W'^>XT;U5^tH (7.0g. 74%) 
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mz. 4-(2-;>^ b^S^^ h=¥'>X5^;i/)^>X7;UT'tiH(8.2g, 42.1inmol) 
t^^ y-;Kl60mL) a:7jc(6mL) i:igmM(4iiiL)tg'&i^=Sr 6 O'CT 1 7 . smmM^ 

yM^A^U-^hif^y^— : lt^X5=-;i/= 9 0 : 10~50 : 5 

0) IZXnmi'. 4 -(2 -fc ]^n^iyJL^)l)^>X7)V^\:i (6.3g) S#feo 
4-(2-t Hn^>'X5^;i')^>X7;VxbH (6.3g. 42.2inmol) ii^ 
an^J]/M,(miaO(Dm'^^\Z. 0'C^3ThUx5^;l/T5>(5. Ig, 50.6iinnol), ^ 
10 >^/-<;l'^ D U H (7.1g, SO.emmol). 4 -i?p<5^;i/Ta 7 tf U >?>(515ing. 
4.2ifflnol)^tn^> KjrN^g-&ife^^aT2l^fSS#b. 0mx5^;i/t7KO|i'&!^tC 

b^^^-f — ('v^-y-^ : @^iSXf^;U= 2 0 ; 1 1 0 : 1 ) IZX^MV. 4 - (2 
15 _yN^>>/-f;V:t^i/X^;W'^>X7;Vxt:]< (5.4g) ^mtco 

^M\Z. 3-(;^b=^^e^>^b=^^e^)tfU>^> (2.4g, 17.4ifflnol) t^X^;VX— 5^ 
;i/ (240ml) (DU-^m^Z-l Ot:T?1.47molA t ->^5^;UU5^l>A n-^>:^>^M 
(15ml, 22.0mmol) ^ 1 5:^^7&^ttT?^Tbfco - 7 OX:X immWl^Tcimz 
4_(2-/s^>y-l';l^:t^>^X5^;i/)^>Xy;i'-rt: b (5.35g, 21.0mmol) (©>^X 

20 5=-;vx-^;p^«:i o^W5&^ttTm> -7 o'c-ei. 5^r^M*^bfe. 
^T^a^^fe^Jc. ^^&?^^fiafn:^^k:T>^:X'>A7m?^Jc:gE^@^x5^>Tft&tU 

;i/=2 0 : 8 0) izxmmu n^n^^<D[4-(2-^yV'^)v^^-y3L^M 

25 7 xx;v] - [ 3 - (^ h:^>/) tf u 4 —f ;v] - ^ 3^ y (2. 2g, 

32%)^#fc. 

:k\Zs [4- (2 -^>\/-f;W:t=¥'>x5^;v)r7xx;v]-[3-(^ b^'>^ 

i^)\d^)i^>-4-^M-?^:$^ y —Jl^ (2. 62g, 6. 67mmol) t^^^y — ;P (34niL) (D Itf 
^fc'<?lSfcm^m(4.3mL)SriP;^. ^iJi^ii^tl^ 1 0 0X:T1 O^mW^tco ^M. 
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mv2.i^g(Dn^mB^nr^o ^(d^^ n.ssg). ^^y-)v(40wL). 10% 
/-^^z^^A/mm (o.8og) (om^^^TiiMnmmrf^ m.m.x' 1 4mmmwvrco 

(ys:^-y-> : |^^x5^;l/= 5 0:5 0-^^UU'^)VA : 10:1) 

iH-NMR (200MHz, CDCI3) : 6 3.05 (t, /= 7.0Hz. 2H), 4.02 (s, 2H), 4.52 
(t. /= 7.0Hz, 2H), 6.98 (d, /= 5.0Hz, 2H), 7.16-7.28 On. 4H). 7.36-7.58 
(m, 3H), 7.95-8.05 (m, 3H), 8.29 (s, IH). 
ESI m/z = 356(M+Na). 

1 1 

2 - (4 -X9^;i/^>5?;W - 3 - 1: KD^v'tfU >?>®sa3S 

2-:/n^:- 3-t: Fn^5^eU-:?>(15g. 0.0862mol)O^Pa2jN;l/A(260m 
D^^iSlC. 0'CTt::TX5^;i/>^-ry:/Dt!;l'T5>(18inL. 0.103mol)t2 -(bU 
X^;i/5/U;i')Xb4^v'^5^;Vi7aU H(16.7inL, 0.0948mol)<&JB;lfeo -^©^g-^ 
«^5£^jaT2^Fpm*^Ufemj3, 7K(50mL)Si)P;l. ^ffibife^^^ii^^^mbrco 

@^^X9=-;V= 9:1) fcXmMb. ^-fe^fitJ^O) 2-:/D^-3-[2-(f'JX5^ 
;i/>' U ;i/) X f ^ h ^ 5>] tf U > (20. 3g, 77%) ^#fCo 

^^cic, 2-::^p^-3-[2-(hUx5^;v$/U;Wxh^'>^h=^'>]tfue^> 

(2.0g. 6.57mmol)©THF(22niL)m?SlC-78'CtCT1.47M tert-:f9^;PU5=-'^A® 
ii_yv^>3^>^^(9.6inL. 14.1mmol)<£tpo< OJgfTUfeo 2 0^^. SJiS?g-&<^tC 
4_X5=-;V^>XT;l/5^t Hd.Og, 7.45iDmol)© THF(5iiiL)^^§?iSTbfe, - 



60 



wo 2004/089967 



PCT/JP2004/001272 



- [ 2 - ( h u x5^;v-> u ;w X h ^->p^ h tf u >^>- 2 — < / 

5 (0.89g, 38%) S:#}feo 

4 _ x;V- [ 3 - [ 2 - ( b U X5^;V'> U X h 4^>'>^ b ^v'] ] tT U 

e^>-2 — f;l'P<3^/— ;i/(2.35g. 6. 54inmol)©THF-7K (25:1 ; 6O111L) mU 
Idp- h;WX>'>^;V5i^>^l7KfP%(2.8g, 16.4mmol)^^J^;l^ ^i^T 20 BtPBl. 

10 h u K7Amm (loomL) ^jin;i. wm@^mx5^;i/irTift ta vrco mmm ^ma^B^ic, 

4 -x5^;i/:7xx;i/- 3 - b HD^^->tfU v^>- 2 -'f;i/^^y-;Ko. 62g) 
15 4-x9^;i/:7xx;v- 3 -b Hn^v-tfU j—)]/(Si.^Qg, 

2. 62iiDnol), 2 0 %7Ki?<t:n^>*'^A/j^m(300ing) ^BfmCSmL) (DS-&#I^7Km# 

htJ^^:7.f-(^^+>->:l^mx5^;i/=l : l){^T3iS^b2-(4-X5";i/>^>v? 
;W-3-t Ha^>'lf«Ji^>(0.46g, 82%)^ilfe)^5^*tbT#;fc. 
20 ^H-NMR (300MHz, CDCls) : 6 1.19 (t. /=7.7Hz, 3H), 2.59 (q, /=7.7Hz. 
2H), 4.19 (s, 2H). 7.04-7.26 (m, 6H), 8.09 On, IH). 
ESI in/z=252(M+Na). 

1 2 

25 3 - (4 -X5^;W^>>^;V) - 4 - b H v'b U v^>®m3t 

1.58M n-::^5^;i/U 9^"^ A© n-'\^lJ->^?K(30.1mL, 0.0476mol) 
THF(125idL) <DU-^mz-2^'C\ZX. b;VTa >(6. 67mL, 0. 0476mol) ® 

THF(25inL)^?S^?^Tb25^)'rBm*^bfc. -78'Ctc:}^^bfc^tC. ^JiS^i^tc: 4 - 
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^UPtfU>^X5.4g, 0.0476mol)©THF(25mL)^?^^?iTUfeo 15^^. 4- 
X5^;i/^>X7;V5'fc H (6. 4g. 0. 0477mol) <D THF (25iiiL) ^?^^?iST 30 ji^f^ 

tf u v^>- 3 — f ;0 - (4 -x5";i/:7 icx;^ ;>< y (8. 4g, 71 %) 

(4-:J7DntfU>^>-3— i';W-(4 -x^;v:7 xx;v) ^ / — ;i/ 

10 (3.2g, O.O129mol)©^7nn3i^;i/i5»(45mL)^?0ti3^ Dess-Mar tin per iodine (6. 5g, . 
0. 0154mol) ^imy\Z'XnX. K^^-^^^W^ZX 5 m^m.W\^fc. ^ttlbfc 
^^i^^^j^b. -^0)^?^^ IM NaOH(40inL). iajfO:fe:^7j<.T?5fe?f-bM7jc5Ji!^Vi^ 
^'>':7AT|gi^bfeo^i^«rMJETIiSbT#e»nfcaS^ NH M->U D 
-7 h 7>f - (S^^X5^;W fCTM b, 4-iJ7DD-3-(4 -JL^)V^>V^ 

15 ;V)t!Uv^>(3.4g)^^fe?ftH^tl!gtbT#:fe. 4-i7DO-3-(4-X^;l/^ 
> V-r )V) H U > (3. 4g) t 3 M HCl (35inL) ii ZQ%1^A 2 iiScD^g-a-^fe^ 6. 5 l^ffi 

jip^s?jf£b;/s:o ^ia*"r)^^bfemic, Kmm^M^z%\zx^^\^rz.. tfrmbj^c 

i^a^^iib. iimx9^;i/^CT?5fe#bT'^^^^^0 3 - (4 -:£.^}V^>V^ 
;W - 4 - fc H a^->lf U 5^X2. 9g, 2 X@ 92%) Sr#fe, 
20 . ESI m/z=250(M+Na). 

j*:{c> 3-(4-x^;i/^>y'f;p)-4-hFD^v'tru-:^>(2.69g, 

O.OllSmoDs 2 0 %7Km^bA°^>^'^i^/'^^(530mg) ^^i$^y-;K60iiiL) ©jg'&i^ 
^TKm^fflmTtdT 18 ^r«m#b;t, 2 0 %7m'fb>'^^>^'^A/^^(300ing)5i 
JDU e^F^^J^bfc^. $6.t::2 0%7j<mYk/l7>'C7A/i^m(340ing)jiilPbT 
25 15 ^r^M*^b;fco ^T^^i^^^iiU ^W^^^^)ts^)Vi:j^2^i7U^V^'7y>( - 

D D7j^;^i^ : ^ y -;i/=iO: 1 ) \zxmm\^ 3 - (4 -x^;i/^>i?;W - 4 - 

t KD=^\^>'fcfU>^X2.09g. 83%)^^-feT^:;i':7TXtbT#fec 
^H-NMR (300MHz, CDCI3) : 6 1.19 (t, /=7.7Hz, 3H). 2.59 (q, 7=7. 7Hz, 
2H), 3.77 (s, 2H). 6.38 (d. IH), 7.05 (s, 4H), 7.29 (s, IH), 7.39 On, IH). 
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3 

1.58M ii-rf^;i/U AO n-^^U-V^l^ag.OinL, 0.0300mol)t 

THF (50inL) (DW^^ \Z-7ZV,\ZX. 2. 2, 6. 6 - 5=- b ^ ^ H ^ U > (4. 2g. 

0. 03oomoi) ^jjp;^. 0 'cic#ML' 2 0 m^^w\^tio ^mu-^m^- 7 s-c 

\a^'^\^tcmz.> 2-^nok!7>^>(2.5g, 0.0218mol)©THF(5mL)^^^?iST 

v.- 7 «c\zx 1 mmw\^it.oRmm^m\z 4 -x5^;v^>XT;i'xfc f (3. sg, 

0.0240mol)<D THF(5mL)^m€r?SlTbx 30 ^^-f^^^Lfco 

(iomL)^x^7-;K5iiiL)<&jjQ^fc<. ^M^TMs^fe^ic, mammii^m'^h^j^ 

3 : 2)\zxnmv. ( 2 -:J7 □ a t!^>^>- 3 — r ;v) - (4 -x^;i^:7xn;w ^ 

Ig, 57%) <&^fe?tf|5yi t bT#fc, 

(3.1g, 0.0125mol)(3Dh;VX>(24inL)^?i^lC, K0H(2.8g. 0. OSOmoDs KjCOad. 7g, 

0. 0125mol).^>>';UT;^3-;Kl.89g. 0.0175inol)cfeJ:rJ?hUX[2-(2-;<h 
=t^>'Xh^>')X5^;WT^>(0.40g, 0.00125mol)SrSn;^> 12 0'ClCT2^K 

^ _ (/\=\^t}->:if®?x5=-;V= 8 7:1 3) tCT^mb^ 2 -^>>?;P:^^->- 3 - 
(4 -x.9-)V^>i^)V> t!^>*>(420mg, 11%) ^H-fetfit^^ibT^fc. 
J^^lC. 2 -'^>>^;V:t-=¥-'>- 3 - (4 -X5";V^>i^;P) t!7>?>(420mg. 

1. SSnnDOl), 10%/^7i^^A^^(40nig) iX^/-;K5]DL)©ii^t>*7Km#H^ 

y\zx ismrmwi^r^o yfmm^^mv. ^m^iy^JtifM^A^u-^h^^ 

y^- (^:^«t}->:i^mx5"jv= 1 : 2)\zxmmiy 3 - (4 -X5^;V^>>?;W - 1 
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H - tf 7 > - 2 - :t XI 20mg. 40 %) ^n^U^ t UT#feo 

iR-NMR (300MHz, CDCI3) : 6 1.21 (t. /=7.7Hz, 3H), 2.60 (q, /=7.7Hz. 

2H), 4.11 (s. 2H). 7.07 (m, IH). 7.16 On. 2H), 7.29 (m. 2H). 7.38 (m. IH). 

4 

5 - {:iL^)V^>i^)V)-2, 6->^^^;V- 3 H-trU 5i?>-4-:t>©M3t 

7-fehTSi^>m^ (2.86g. O.OSOmol) (D^^ /-JVmmOmm^Z. OX:\ZX 
25wt« ')-hV^2^:^h^>'\^(D:^^y-jmW.iQASiaL, 0. 030mol) ?&Jn;ll 0 

-X5^;i/^>>^;WT-fe bS^^>^5^;K5.0g, 0.020mol)<D>^i$^/— ;KlOinL)^?S 

x9^;i/TM«b, :5m\^xmm!^M^<D^m^t^maA2g, 3i%)^#;^c, 

iH-NMR (300MHz, DMSO) : 6 1.15 (t. /=7.7Hz, 3H), 2.14 (s, 3H). 2.21 
(s. 3H). 2.52 (q, /= 7.7Hz, 2H). 3.70 (s, 2H), 7.06 (s. 4H). 

##^?gi 5 

xh7t:l«a:7^> (500il) l.BSmolA n-Zf^^JV^J'^'^^ n- 

y^:^^^>^^ (67.4ml, 107imol) trJP^i/^o JlO^^^td- 5 0*0^2. 2, 6, 6 

ZLCDW^mz- 6 0t:i::T3 - i57PD - 6 - ^ b^^^t^Ui5?'>'> (7.0g, 
48.4mmol) 07-b^fcHa:7^> (ISOml) mm^ 2 0 ^mt^nxMXtco 40^ 
rmWlyfcmz. :i<DU^m\z4-:r.^)V^>Xr)Vy'\i\^ a.Zg, 58.1mmol) 

o)^}.^\:^}iuy^> (i40mi) R]^^^^^^- & ox:\zx 2 mmm 

WVtco IinicSm:Xi$^y-Jl/:xb7bl^P>'^> (1:4:5. 10 0ml) 
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^)V=5 : 1-2 : 1) M'^m^O) (4-X5^;V7xX;i/) -(3- 

IQ >-4— r;W-^:$'/— ;W®6 : llg-^*^ (10.7g). S^/^^i^':?^/^^ (5.4g) 

^^xmm. (sorai) (Dtt/u:^<?s*7jcm#ffl^T. ^m2 ai^r^mj^bfeo 

y^^ (^^i^-> : i^^X5^;V= 1 : 2--'!7 UW^JVJ^ : / 1 0 : 1) 

15 j;rjf4- (4-x^;v^>>?;i/) -s-^h^i^-\^^jyz^>mwtms.32g)^n 

4_ (4-x^;i/^>>>;V) -3-;?t h=¥^-t!U^v^>(2.11g, 9.24mnioD 
t^a uMA(20m]L)(Dm'Brmz h V ;^^)VzyV)VB— F(l.45ml. 10.2mmol) 

20 ]^jmiz>^^y-Ji^^ia^^n^wmi^rco n^nrz.nw:^'^')t}f)\^^'y^^ 

U-^h^^y^- (i^DD7f;;VA : ^^/-;V=2 0 : 1) IdTM^U ^<fc: 

^H-NMR (300MHz, CDCI3) : 6 1.22 (t. /=7.6Hz. 3H), 2.63 (q, /=7.6H2, 
2H), 3.90 (s, 2H), 6.79 (d, IH). 7.15-7.20 On, 4©, 7.66 (d, 2H), 10.7 (brs, 
25 IH). 

ESI m/z = 237(M+Na). 

1 6 
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m\z (4-X5^;i/>'x:n;W -[3-[2- (hU;!<^;i''>U;V) xb^^^v-^b^ 

tf u >- 4 — (M-:^^y m^m e \zx^^ ; 3. og, s. 341M0 \) <d^ 
_ (4-x5^;i/^>y'r;v) -[3-[2- ihv^^jv->^j)i^) xh^^v-^h^ 

>']t!U>^> (3.4g) &#fco 

mz. 4- (4-x9^;v^>^/-r;w -[3 -[2- (hupt9^;v5^u;0 xb 

:^->^ h^5>] t!U>^> (3.4g), p- h;WX>x;V5jN>^l7KfP<^(3.46g, 
1 8. 2inmol) mS^- h^t:Fn:7^> (6O111L) (DW^m^^ SO-CT 2 ^WMJ^Ufeo ^ 

u^x^mvtcmz. ^mm'^m^mimm7m±h'j^M.7mm\zm€. mm. 

= 5 0:5 0) iZXnni^^ ^it-^<m (1.57g. 8395) 
ESI m/z = 228 (M+H), 226 (M-H) 
# 1 7 

1, 2, 3.4. 6-^>a7-0-T-fe5^;l/-5-5^:t-D-i^;i/3lf^y-;^ 
(34.0g. 0.0837mol) (DN,N-z^^^)V'^)VATS.V (2OO111L) 
fcH^>^> (6.7O111L, 0.125mol), @fm (7.2mL. 0.125mol) mSN,N--J;^9-)V 
3fc;i/AT^H (25inL) (;Dii-&<^S^J^TJP;l3't. !^j^M^^^i^X2.5nmW^ 
VTcmz. Rmm^Z O. SM HCI (300inL) $JK?&Tlc:Tjin>t> Iin<£f?^X^;V (250inL) 
T2|lIlftaibfeo'&t)-&fc^^ffi^7K(200iiiL)>tSfaNaHC037K(100mL).7k(100i^^ 

iajfP:feM7jc (lOOmL) (DUiTJJfe^b. MgSO^, filfe^ 1 g ^JP^fc. :^^tJ^5ji 
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5&^e>iSg^^t;u 2. 3,4, 6— T•^^-o-T-lI9^;^-5-^:^-^;^:3t^^/- 
x (26. 9g, m) ^IrMfe^^tUT^fCo 

mmm 

;i/ 2. 3, 4, 6— 7^^^-0-T'fe5^;^-5-5^:t-i3-D-^^^;^nt!^/'> 
H©$$B 

2,3.4, 6-xh7-0-T-t:5^;i'-5-5^:t-D-^*;Vnt!^y-7. 
(937mg. 2.6mmol), 1. 2 b'D- 4 - (4 -X5^;i/^>e^;0 - 5 
- 3H-t!7^/— 3-::^X2.78g, 12. 9iimol)3a.tKh U :7ainjV3}^;^r7^ > 
(1 . 35g, 5. Immo 1) ©T- h ^ H n :7 9 XUmL) ^?^JCi?X^;VT\/5?:^j;V5j^=^^ v- 

i/-b(4o«b;i'X>^^, 5.iiimioi)?£r^M-e?iSTb;feo mmzx4mmmwvrc 

-t^-9->:Sfmx5^;i/= 50:50-35:6 5)iCT5^Sab. ^feT^;W:7TXH^ 
(D ^M'ft;'&«^(292mg, 20%)^mrco 

iH-NMR (300MHz, CDCl,) : d 1.19 (t, /=7.6Hz, 3H), 1.85 (s, 3H), 2.00 
(s. 3H), 2.03 (s. 3H), 2.07 (s, 3H), 2.13 (s, 3H). 2.58 (q, / = 7. 6Hz, 2H), 
3.28-3.37 (m. IH). 4.08-4.16 (m. IH), 4.34 (dd, /= 5.0 and 12.0Hz. IH). 
3.50-3.64 (m. 2H), 5.13 (dd, /= 8.9 and 9.3Hz. IH), 5.38 (dd, /= 9.3 and 
lO.lHz. IH), 5.55 (dd, / = 8. 6 and 8. 9Hz, IH). 5.81 (d, /=8.6Hz, IH), 7.00 
-7.10 (m, 4H). 
ESI m/z=561 (M-H) . 
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mmmz 

5' H-t!^v'-;v-3' — 2, 3.4. e-xb^-o-T 

(629mg. 1.73mmol), i -r^^}V- 4-[iS -yJV^^i- 4- ^ h^'^y :c=. 
jl,) ^^;i,3 _ 3 _ t p^i^- 5 -:^^)V-- 1 H- e ^ V-)V Oeomg. 
3.45iimiol). hVy3^=^)V^:^y^> (mm, 2.29mQ\mn^h^\^^X2y^> 

aMon-^m^z. ox:t't^. z^-<vfu}d)vrv-:^ti)V'^^^i^u-h (40% 
h;vx>^i^. 2.04IDL, 3.45ininoi)^t3)o<oiiSTbfc. mmx2mmm^vft^ 

60%) ^#:'bo 

'H-NMR (300 MHz. CDCI3) : 6 1.94 (s, 3H). 2.01 (s, 3H). 2.05 (s, 3H) 2.06 
(s. 3H). 2.50 (s. 3H). 2.59 (s, 3H). 3.35 On. IH), 3.54 (m, 2H). 3.85 (s. 
3H), 4.14 (dd, /= 4.2 and 11.9Hz, IH). 4.27 (dd. /= 5.4 and 11.9Hz. IH), 
5.18 (dd. 7=9.4. 7.9Hz. IH). 5.39 (t. /=9.4Hz. IH), 5.50 (t, /=7.9Hz, 
IH). 5.96 (d. /= 7.9Hz, IH). 6.80-6.89 (m, 3H). 
ESI m/z = 647 (M+Na). 
mp 118.0-122.0*0. 

^iSM3 

4. _(4' -x5^;w^>i^;v)-i' — rv:/oH;^-5' h- 

2. 3. 4. 6-5^h7-0-T-fe^;V-5-^=t— D-^;i/r3tf7y-X 
(200nig. 0.55mmol). 4 - (4 -X^^JV-OS^;!/) - 3 -fc h'a^^e^-l—f Vt/a 
5 1 H- t!^^y-;l'(425mg, 1. 36iiiinol)S.rJ^h U "7xX;W:^X 
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y^y (288mg, 1. lOmmoD© b;VX>(5inL)Sl?§^le:i?X5^;i/T\/5^:^;V3i?^'> 
l/-h(40«b;i/X>^?^. 478mg, 1. lOinmol) ^^K?^T?i^Tb;/S:o ^M^dTlS^F 

3 . 4 , 6 -5^ h 9 - o -T't:^;v- 5 3 - D - i^;vn t!^ / F 
fife#i(58mg) &#fco 4' -(4' -x5^;v-^>e^;w - 1 ' -^v^Dtf;i^-5' 

5 ^ - D - tf ^ y H CDm^fK«^ (SOmg) <7)^ y ";V (2mL) 

10 ^?gic^m'r:^hU':7A^b=^^v'l^ (ISmg. 0. 3inmol)Sia;lfeo ^mT14^F^ 

^«7^_(^OD:^;i/A:p^i5^7-;V'=5 0: 1~2 5 : 1 - 2 0 : 1) JCT^^^U. 

•H-NMR (300MHz, MeOH-d^) : 6 1.18 (t. /= 7. 6Hz. 3H). 1.37 (d. /= 6. 7Hz. 
15 6H). 2.08 (s, 3H). 2.57 (q. 7. 6Hz. 2H). 2.71-2.80 (m, IH). 3.18-3.26 On. 
IH). 3.50-3.58 (m. IH), 3.65 (d. /=3.6Hz. 2H). 3.70-3.78 (m. 2H). 3.84 
-3.92 (m. IH). 4.35-4.45 (m. IH). 5.40 (d, /=8.7Hz. IH). 7.00-7.10 On. 
4H). 

ESI iu/z=435(M-H). 
20 mp 54. 0-58. 5*0. 

4' _(4' -x9^;v^>e?;v)-i' — <v:/Dfc!;v-5' -bU7;i/5rn 
H-t!^y-;v-3' —r;!- 2. 3. 4. 6-T-b^-o-T-fe^;v 
25 -5-^=r-i8-D - tf ^ y H omm. 

(237mg. 0.650minol)> 4 - (4 -X5^;i/^>e^;W) - 3 - 1 FD^v—l-^ VT^O 
5 _ |. ij :7 D ^ 1 H - tf ^ (W00236602 \Zhfz.tli'0 
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^K;84mg, 0. 269nmiol)35.t)^h U :7x-;^3}^7«:7^ > (nOmg, 0. 650inmol)0 b;WX 
33ing, O.eSOinmoD^JjcJ^TJITUfe. Mm\ZX 1 smmmW^Tc^iZ. 

)v=7 o:3o)\zxmnv.4' -(4' -x^;v'^>>^;w -1' — ry:/Dt!;v 

_5' -\^^Jy)V:tU^^)V-l' H-\d^V-)V-S' — f;V 2,3,4.6- 
^j.^_0-T-fe:5^;V-5-5^:t-^-D-i^;V3tf7y>-H (67mg, 38a;)^# 

^H-NMR (300MHz, CDCI3) : 51.19 (t, /=7.7Hz. 3H). 1.42 (d. /=6.5Hz, 6H), 
1.91 (s. 3H), 2.00 (s, 3fl). 2.04 (s, 3H), 2.05 (s. 3H). 2.59 (q. /=7.7Hz. 
2H). 3.31 (m, IH). 3.71 (brd, /=0.93Hz. 2H), 4.15 (dd. 7=4.0, 11.8Hz. 
IH), 4.28 (dd. 7=5.3, 11.8Hz, IH), 4.49 (m. IH), 5.16 (dd. 7=8.3, 9.3Hz. 
IH), 5.39 (dd, 7= 9.3. 9. 9Hz. IH), 5.54 (t, 7 = 8. 3Hz. IH). 5.85 (d, 7 = 
8.3Hz, IH), 7.08 (s, 4H). 
ESI m/z = 681(M+Na). 

H-t!9y-;^-3' 2. 3,4.6-7=•^^-0-T■fe:5^;^ 

(49ing, 0.1341MO1). i->>/7 d:/^;I/- 4 - (4 -x^;i.-<>5^;W - 3 -li h*o 

5 - h ij :7 1 H- tf ^ V-;K29mg, 0. 0894inmol)Rt)^> U 
:7xX;V3jcX:7W' > (35iBg, 0.134iDmol)cD5^h^t: Hp:7^>(0. 5mL)^?^JC>^ 

-rv:^nt!;i/T^/':^:^;W2}?^->i/-^(4o«J">'^^^^^^ o.i34iimioi) 

ggL/^ ^^'fb-a-^ (27iDg, m)^mc. 
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^H-NMR (300MHz. CDClj) : 61.19 (t, /=7.6Hz, 3H), 1.70-1.85 (m, 2H), 1.92 

(s. 3H). 2.00 (s, 3H), 2.05 (s. 3H), 2.06 (s, 3H). 2.26-2.39 (m. 2H). 2.58 

(q, /= 7.6Hz, 2H), 2.58-2.75 (m, 2H), 3.33 (m, IH). 3.70 (brs, 2H), 4.15 
(dd. 7=4.2, 11.9Hz, IH), 4.28 (dd, 7=5.4, 11.9Hz, IH). 4.73 (m, IH). 5.19 

5 (dd, 7=8.1, 9.1Hz, IH), 5.40 (dd, 7=9.1, 9.8Hz, IH), 5.55 (t, 7= 8.1Hz, 
IH), 5.92 (d, 7= 8.1Hz, IH), 7.08 (s, 4H). 
ESI m/z = 693(M+Na). 

10 4* -(4* -x5^;i/^>^?;v)trui?>-3' — r;v 2, 3, 4, e-^^b^-o 
- T-fe5^;i/- 5 -^:t- iS - D - ^5^;m tr 7 / 1* (om^ 

2, 3, 4, 6-5^h^-0-T-t5^;V-5-5=-:^-D-^^;Vntf^/-X(1.5g, 
4.12inmoI), 4 - (4 -X5^;i/^>i?;V) - 3 - t H D^5> tf U (2. 63g. 
15 12.3inmol), b U r7a:n;i/3j>7.7^ > (2.16g, 8. 24inmol)Rt;?b;WX> (15inL)0 

?g-&tiJ::x3!K?^T. e^-T v :/d tr;wTyi^;«j;p3ti?^5^i/- h (4 o % h)\^J^>mm. 

4.16g)Sr«0o<D?iSTbfe, ^^^2 l^W^^bfemt. JKi:&?SSr«g«l&b#e> 
10 : 90) S:tJ^>'U:^^;w:^9A^7P"7hti^^:7^- (^^+i-> : i^mx^;i/ 

20 = 50 : 5 0 -4 0 : 6 0-3 0 : 7 0) ICTJ^Mb, ^m^r^JW^'TXH^® 
mUit.-^^ (477mg, 21X)Sr#;fe. 

iH-NMR (300MHz, CDClj) : 61.22 (t, 7= 7. 6Hz, 3H), 1.95 (s, 3H), 2.02 (s, 
3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.62 (q, 7=7.6Hz, 2H). 3.25-3.35 (m, Ifl), 
3.88 (s, 2H), 4.15 (dd, 7= 3. 6 and 12. OHz, IH), 4.21 (dd, 7= 5. 5 and 12. OHz, 
25 IH), 5.18 (dd, 7= 8.9 and 9.4Hz, IH). 5.39 (d, 7= 8.7Hz. IH), 5.40 (dd, 
7= 9.4Hz, 10.4Hz, IH). 5.64 (dd, 7 = 8. 7 and 8. 9Hz, IH), 6.97 (d, 7=4.8Hz, 
IH). 7.06 (d. 7= 8.2Hz. 2H), 7.13 (d, 7= 8.2Hz, 2H), 8.22 (d, 7= 4.8Hz, 
IH). 8.46 (s, IH). 
ESI m/z = 582(M+Na). 

71 



wo 2004/089967 



PCT/JP2004/001272 



4' -(4* -p^ h=^'>;^7;V:^-;i/^>5?;i/)tfU>^>-3' —oi 2,3.4.6 

6 

2,3.4,6 -^h^-0-r±.^}V- 5 -^:t-D-iJf;i/nlf ^y— X 
(1.57g, 4.32inmol). 4 - (4 h^r>';^;l^3j?-;V^>>'^W - 3 - 1 HD^^v't! 
Ui^> (0.70g. 2.88inmol)S.t)^bU:7xr:;i/7l^x:7xC> (1.13g, 4.32inmol)©7^ 
b 7 1 h* D :7 7 >(7. OmL) ^MJClz^-r V ^ D t!;i/T l/>»:«j;P'3}?4^>' 1/- b (40« h 
10 ;VX>^?|g. 2. 17g. 4. 32mmol) ^ OrTJiST.Ufe, mWZX 15 i^P^^J^bfe^ 

(^^^-y-> :@^mx^;i/= 2 : 3 ) }CTffMb> $ e> NH Mv- U :^'J7';1^:^3 ^ a V 
h^'^y-f- :i^mx5^;i/= 2:3) ICT 2 S)ltMU^'fb'&tf (323mg. 

15 ^H-NMR (300MHz, CDCl,) : 61.95 (s, 3H), 2.02 (s. 3H). 2.05 (s, 3H). 2.06 (s, 
3H). 3.25-3.35 (m, IH). 3.90 (s, 3H), 3.97 (s, 2H), 4.12 (dd, / = 3. 6 and 
11.8Hz, IH), 4.30 (dd, /= 5. 4 and 11. 8Hz, IH), 5.19 (dd, / = 8. 7 and 9. 3Hz, 
IH). 5.39 (dd, /= 9.3Hz, 10.4Hz, IH), 5.41 (d, / = 8. 7Hz, IH), 5.60 (t, / 
= 8.7Hz. IH). 6.98 (d. /= 5.0Hz. IH), 7.23 (d, /= 8.5Hz. 2H). 7.98 (d, / 

20 = 8.5HZ'. 2H). 8.24 (d. /= 5.0Hz. IH), 8.49 (s. IH). 
ESI m/z = 612(M+Na). 

4' -[4' -(2' -^>y-r;w:t^'>x9^;i/)^>v^;i/]tfu>^>-3' — r;i/ 

2.3,4. 6-5^h^-0-T'fe5^;W-5-5^:^-D-i7';Vntf7y-7. 
(2.13g, 5.85mmol)x 4 - [4 - (2 -^>y-r;i/:t^>'X^;i/)^>>';l/] - 3 - 1 
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}^ti^>^\£^)-J> a.30g, 2.9(imo\)'R.XSh^jy:c.=.)V^7.y^> (1.53g, 
5. 85imol) Ot- b ^ t H a :7 ^ >(7. OmL) mm^ZzP^ V \±)\,y^Ji?%y\^its^iy 
V— Y (40S5 b ;i/X>^?ig, 2. 96g. 5. SSmmol) ^ Ot:-r?iSTb;/c„ ^i^lCT 3 ^FbT 

5 iJf 7 7 >f - ('N^1J-> :itmx5^;^= 1:3) J;iTi|5imb. $ e. NH 

^A^u^h^^y-t- (^^^ > : l^mx^;i/= 3:2) ie:T)i«mbSM<b'&#> 

t h U y:^:^)V^y^y^ >:t^-> F0ii-&i^<hbT(l. 66g) Z.<Dm^^n 

iR-NMR (300MHz, CDCI3) : 61.95 (s, 3H), 2.02 (s. 3H), 2.05 (s, 3H), 2.06 (s, 
10 3H). 3. out, /= 7.0Hz, 2H), 3.25-3.35 (m, IH), 3.89 (s, 2H), 4.15 (dd, / 
= 3.9 and 12.0Hz, IH), 4.21 (dd. /= 5.6 and 12.0Hz, IH), 4.51(t, /= 7.0Hz, 
2H), 5.18 (dd, /= 9.0 and 9. 5Hz, IH), 5.38 (d, /= 8. 6Hz, IH), 5.39 (dd. 
/= 9.5Hz, 10.2Hz. IH), 5.63 (dd, /= 8. 6 and 9. OHz, IH), 6.96 (d, /=4.8Hz, 
IH), 7.11 (d, /= 8.2Hz. 2H). 7.23 (d, / = 8. 2Hz, 2H), 7.99-8.02 (m, 2H), 
15 8.23 (d, /= 4.2Hz, IH), 8.45 (s, IH). 
ESI m/z = 702 (M+Na). 

3» _(4' -x5^;i/^>5?;i/) - 1 ' H-t!^>^>-2' — r;v 2.3,4,6 

2,3,4, 6-5^h^-0-T'fe5^;W-5-5^5r-D-i^;l/:3tf7y-X 
(408ing, 1.12iimiol)> 3 - (4 -X5^;i/^>>^;P) - 1 H- 1!^5^>- 2 -:t> 
(120mg, 0.mmol):BLZShV y x.:=.)V-^y.y ^ > (195mg, 0. 743iiiinol) O h;VX> 

25 (2.0mL)^mtce^-< v:/Dt!;uTV'v^:^;w#^v't--b(4o%h;wx>^^. 

0. 662inL, 1. i2inmoi) ^ o'CTjjSiTbfc. ^m\zx 2mmm^i^rz.mz. RJt^m^ 

5=-;l/=7 0 : 3 0)\ZXmmVs ^@'fb^tl(200ing, 64X)&#fe« 

^H-NMR (300MHz, CDCIj) : 51.19 (t, /= 7. 5Hz, 3H), 1.88 (s. 3H), 2.03 (s, 
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3H). 2.05 (s, 3H), 2.06 (s. 3H), 2.60 (q, /= 7.5Hz, 2H), 3.38 (m, IH), 
4.02-4.38 (m. 3H). 4.30 (dd, 7=5.3, 12.0Hz. IH), 5.20 (dd, 7=8.5, 9. 3Hz, 
IH). 5.45 (dd, 7=9.3, 10. IHz, IH), 5.64 (t. 7=8.5Hz. IH), 6.30 (d, 7 = 
8.5Hz, IE), 7.09-7.12 (m. 2H), 7.19-7.21 On. 2H). 8.00 (d. 7=2.7Hz, 2H). 
8.18 (d, 7= 2.7Hz, IH). 
ESI m/z = 583G!+Na). 

II»J 1 0 

;i/ 2, 3, 4. 6-xh7-0-T-b5^;^-5-^:t-/3-D-i/;V:nk!9y>- 

2,3,4, 6-7"h^-0-7-k^;V-5-5":t-D-i^;Vntf^y-X 
(677ing. 1.86inmol). 5 - (X5^;i/^>>';1') - 2 , 6 3 H- tf U 5 
;^_4_:;^;>, (SOOmg, 1.23mmol)RU^hU:7x::i;i/2jN;^:7-f > (324mg, 1.24iDmol) 

b 7 1 H P :7 ^ >(4. omL) mm\zi^^ y y n tf ;i/Ty 5^:^7;V3i^^'> l^- b 
(4051; b jvx.>mm. 1. imL. 1. 86iiimoi) ^ ox:T??itTb:feo ^mtcT 14 mmwi^ 

(180ing, 25X)S#;/b. 

ifi-NMR (300MHz, CDCl,) : 51.19 (t, 7=7.6Hz, 3H), 1.83 (s, 3H), 1.94 (s, 
3H), 2.05 (s, 3H). 2.06 (s, 3H), 2.40 (s, 3H), 2.58 (q. 7= 7. 6Hz. 2H). 2.60 
(s, 3H). 3.40 (m, IH), 3.82 (d, 7= 15.5Hz, IH), 3.92 (d. 7= 15.5Hz. IH), 
4.14 (m, IH), 4.27 (dd, 7= 5.4, 11.8Hz, IH), 5.19 (dd, 7 = 8. 4, 9. 2Hz. IH), 
5.38 (dd, 7=9.2. 9.9Hz, IH), 5.51 (t, 7=8.4Hz, IH). 6.47 (d. 7=8.4Hz. 
IH), 6.96-6.98 On, 2H), 7.06-7.08 On, 2H). 
ESI m/z = 611(M+Na). 

mmm 1 1 
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4* -[(3' -y)V-tn-4' -p^h^->:7x:::i;Wp<^;W-5' 

1' -Y±^)v-4' -[(3' -yMu-A' -;<b:^>':7x:n;i/)^5^;H 
-5' H-e^V-;w-3' 2,Z,A,Q-^Vy-0- 

5_^:^_j8-D-:^;V'ntf7y>'H(556mg, 0. 890mmol) t^^/ — 
JKemD^^i-artltC 25wt!« h^'> Fc^^^^^y-^l^J^^ (0- 096mL) ^ 

T# 6> n^^liS U y;w:it7 ^ A ^7 p •R' b 17 ^ (^57 D n 3Jk;1/ A : ^ y 

^H-NMR (300MHz. MeOH-d^) 6 : 2.06 (s, 3H), 2.83 (m, IH), 3.25 (t, /= 8.8Hz. 
IH). 3.56 (t, /= 8.8Hz, IH). 3.61 (m, 2H), 3.68-3.79 On. 2H). 3.80 (s. 3H). 
3.89(dd, /= 3.9 and 11.5Hz, IH), 5.41 (d, 7=8. 8Hz. IH). 6.87-6.97(m. 3H). 
BSI m/z = 437 (M+Na). 
mp 145. 0-147. 0*0. 

^SS^!l 1 2 

1' -T-t:5=-;i/-4' -[(3' -:7;i/:tD-4' -;><.5^;V:7ni— ;l/) - 

5' -^5^;i/-tf^y-;i/-3' — I";!/ 5-5^:^— ^-D-i^;i/nt!^>''>H 
5^h^ti Hn77>(5.0iiiL)4>©4* -[(3' -:7;i/:ta-4' -^^;v:7x 

-D-iJf;V3e^y v-KClSOmg. 0. 376inmol)ll^?^lC. M^KS^mCO. 05inL) ^i^m 

(0. 05inL) ti-mpL 72 i^^^bj^c.sfSi£&iiii9ibT#e.nfc^s^>'U 

|^7|c5K©^M<b'&%(89ing, 548;)*#fc. 

PSI m/z = 463 (M+Na). 

mp 184. 0-194. ox: (decomp.). 
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mmm 1 3 

1' -jL\.^i^:fy)Vt.-)V-4' -[(4* -p^b^s^7i:n;i/)^^;i/]-5' - 
4' -[(4' -^h^>'yx::i;i/)p^^;W-5' -p^^;i/-r H-tf^\/- 

;^_3' — 5-5^:t-|3-D-^;i/3t!7y v'H(59nig.0.149iiffliol)^::3U 
(1. OmL) Oli'&i^tili' a D^^X5^;V (49mg, 0. 449nimol) ^iD^^m"^ 16^ 

U jtj'ii';!/^ ^ h :7 ^ - (^4^-y->:@^mx5^;i/= i o : i ) \zx^^m^ 

V. M^m^^<D^Mih^^ (32mg, 40«) ^#fCo 

^H-NMR (500MHz, MeOH-d^) 6 : 1.26 (t, /= 7.3Hz, 3H), 1.41 (t. /= 6.7Hz, 
15 3H), 2.40(s. 3H). 3.11(ddd, /= 3.7, 6.7 and 9.8Hz, 1©, 3.32 (dd, /= 8.6 
and 9.2Hz, IH). 3.56 (dd. /= 9.2 and 9.8Hz, IH), 3.74 (s, 3H), 3.75 (t, / 
= 8.6Hz, IH), 4.15 (q, /= 6. 7Hz, 2H), 4.32 (dd, /= 6.7 and 11.6Hz, IH), 
4.40-4.48 (m, 3H), 5.78 (d, /= 8, 6Hz, IH), 6.79 (m, 2H), 7.09 (m, 2H). 
ESI m/z = 563(M+Na). 
20 mp 106. 0-110. 0*0. 

mmm 1 4 

4. _(4' -x5^;i/^>>?;v)tfU>^>-3' — f;i/ 5 -^:t-3-D-:5^;v 

25 

4. _(4' -x9^;i/^>>^;wt!Ui?>-3' — r;v 2, 3,4. 6— rh^- 

0-T-fe5^;V-5-^5t"-/5-D-i^;W:3tf^/'>H (438mg, 0. 78inmol)Rt;f^ 
^ y (5nL) CDti'g-tJtC^ b U b^v' H (Smg, 0. ISmmol) ^mU'Via^ 

2 3mmw^i^Tc. {i;^m(o\^y^7^7.^MiXxKjt^m^^^^Tcmz. 
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;^^y_;i,= 9: 1) \zxmmh . mm^M'^(Dmmit^m mom, m)^m!io 

^H-NMR (300MHz. CDjOD) : 61.20 (t, /=7.6Hz, 3H), 2.60 (q, /=7.6Hz, 2H), 
2.93-3.03 On, IH), 3.60 (dd, /=9.2 and lO.OHz, IH). 3.76-4.10 (m, 5H). 
5 5.32 (d. /= 8.7Hz, IH), 7.07 (d, /=4.8Hz. IH). 7.08-7.16 On, 4H), 8.08 
(d, / = 4.8Hz, IH), 8. 53 (s, IH). 
ESI m/z = 414(M+Na). 
mp 184.0-187.0*0. 

10 mmm 1 5 

4* -(4' -X5^;V^>>?;0tfU>^>-3' — r;i/ 5— 5^:^-/3 -D-i^;V 

2.3.4,6 -^^i-^-o-T-fe^^;^- 5 -5":e--D-i^;vntf^y-x 

15 (481mg, 1.32mmoI)> 4- (4 -X5^;U^>>^;P) - 3 - 1 Hn^-->t!U i^ni^A 
(200mg, 0.881inmol)R.rXbU:7xri;i/5jNX:7^ > (230mg, 1.32imnol)cO-T- 
h ^ t F D :7 ^ >(2. 5njL)^?^}Ci^-r VT'n t!;VT 1/5^:^3 ;V3l?=^->^- h (40« h 
)VX.>mm. 0. 781mL, 1. 32iimiol) O^Tlj^Tl-fco ^Mt^T 2. 5 ll^rBljS*^b:fc 

20 =^*y->:Stmx^;i/= 2 : i)\zxmm\^> 4 - (4 -x5^;p^>>?;W 

-3 -(2. 3.4. 6-'5=-b^-0-T-fe9";V-5-5^:t-i3-D-if;i/nt!^y 
->;V:r^'» t!Ui^X^7A3i?^>©mMM«^(440ing)S#fc, ll(Dm.mnmzhV 
X.^JV7S,>: :^^y—)V:7i(. (2:1:1, 3mL) ^M^^ W^^^^WZX 

2 4mrmwvr^o ^mm-^m^mmvxmc^mz. mmrr^z.f/s.<. 

25 J (1 . 8mL) 2 M HC 1(1 . 8mL) ^1S\X^WiZX 3 0 ^SI*^b;^o SfS^^C^J^ 
TWi\^^i^%irY^)^hmWL^1S^f^. ^DD7jN;i/A(5mLx4)tCTiftfflb:feo W 

jPA : ^i5'y-;i/=7 : DJCTMmU, ^Mib'&iKJ (30ing, 9X)&#:fco 
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mmm 1 6 

4' -[4* -(2' -t Hp^i>x5^ji/) ^>>^;n i:f'Ji^>-3* — r;i/ 5 
^js^j8T#e>nfc4* -[4* -(2' --^>y-<;w:t=¥i^x5^;w-^>>^;w 

^^,jc^;y_3' 2, 3. 4. 6-5^h^-0-T-fe9^;l/- 5— 5^3r-3-D 

- tf ^ y H COa^fi^tJ (1. 66g) t p< / (lOmD (DM-^m ICl M 

NaOMe(0.25mL)^JO;^, SJ^S^K^^M-^iP^ 2 smmmWl^T^o ii^«(DH^^T-r 

m^t^mtar-CV^-OS : KDU^mtV-i: (193mg. 12%)Sr#fe. HO)®^ 

(2* -7'fe5^;v:r^->x^;i/)^>5^;wtfu>?>-3' — 2,3,4,6- 

^ |. ^ _ O - ;V-5-^:J— 3-D - tf9 y H (1 85mg, 6355) 2:# 

fc. 4' -[4' -(2' -T-fe5";i/^=^'>xg^;i/)^>5^;Wfcru5^>-3' —f 

;W 2. 3,4, 6-^h^-0-y-k5^;i/-5-^:t-i3-D-iJ/;l/:3tf^/->K 
(185mg, O.SOOnmol) h U X^;UTS > : : 7K (5:1: 1.7mL) 

iR-NMR (300MHz, CD3OD) : 6 2.78 (t, /=7.2Hz. 2H), 2.95-3.02 (m, IH), 3.58 

(dd, /= 9.0 and 10.3Hz, IH), 3.72 (t. /= 7.2Hz, 2H), 3.78 (dd, /= 6.0. 

11.8Hz, Ifl), 3.83 (t. /= 8.9Hz, IH), 3.93 (dd. 7=3.7, 11.8Hz. IH). 3.93 
-4.09 (in, 2H), 5.31 (d, /=8.9Hz, IH). 7.09 (d, /=4.8Hz. IH), 7.13- 
7.18 (m. 4H). 8.13 (d. /= 4.8Hz, IH), 8.52 (s, IH). 
ESI m/z = 430(M+Na). 
mp 194. 5-195. 0*0 
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m-mm i ? 

4' -[4' -d' -bt^n^^^v—l' -^=^)V-X.9-)V)^>i^M\^^Ji^>- 

5 

4' -(4* -^b:^->;it7;W3}?:i;P^>'5^>>WHU>^>-3* — 2.3.4. 
g _^ ^ ^ _ O 5 iS -D - If 7 y H (241mg, 

0. 409iimiol) t^^h^tiHD:?^^ (3mL) (DW^m^Z Inmol/mL MeMgBr h ^ t H 
p:7^>^?0e(4.1inL. 4.1mmol)^-2 0'CtCTm:^c, 1. SPfF^^^SHtT^m^-e 
10 #mbfe^t::. Inunol/mL MeMgBr ©xh^k Hn:7^>^^(1.5mL. 1.5inmol)& 
- 2 0 •ClCTjD^fcoSliSS'&i^^^fii-"^ 1- 5 ^F^mJ^l/fc^tC.Sfi Immol/jnL 
MeMgBr h*n:7^>^§l^(2.5BiL. 2. Smmol) ^- 2 CClCXJD^fe. 30 

15 ^0>fk;'&'fe(116mg. 67Si;)&^fetfiJ|^^il^T#fCo 

iH-NMR (300MHz. CD5OD) : 61.50 (s. 6H), 2.93-3.03 (m. IH). 3.59 (t. 7=8. 8Hz, 
IH). 3.78 (dd. /= 6.4. 11.3Hz. IH). 3.84 (t. /= 8.8Hz. IH). 3.93 (dd. 7 
= 3.6. 11.3Hz. IH). 3.98-4.11 (m. 2H). 5.32 (d, / = 8, 8Hz. IH), 7.10 (d. 
/= 4.9Hz. IH). 7.21 (d, /= 8.5Hz. 2H). 7.41 (d. / = 8. 5Hz. 2H), 8.03 (d. 

20 / = 4.9Hz. IH). 8.53 (s. IH). 
ESI m/z = 444(M+Na). 420 (M-H). 

^JI««J 1 8 

25 -D tf 7 / \^<Dnm. 

3' -(4* -x5^;v^>.e^;i/)-i' H-tf^i?>-2' --C)V 2.3.4. 

6 _ 5- b ^ - O - T-fe5^;W- 5 iS - D - t! ^ y 5/ H (IBOmg. 

0. 32 immo 1) ^ iJ' y (3mL) (DU^^ iclM:^-b'J'^A^h^'>h*®^i5'/-;i/ 
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}VA : :^^/-)V=l 0 : l)tCT3i«mb. m^n^^omm^t^m i^Omg, 
5 total75X)^#fco 

^H-NMR (300MHz, CD3OD) : 51.18 (t, /=7.6Hz, 3H), 2.58 (q, /= 7. 6Hz. 2H), 

2.94 (m. IH), 3.60 (dd, / = 8. 9, 9.9Hz. IH). 3.74 (dd, / = 6. 2 and 11.3Hz. 

IH), 3.87 (t. /= 8.9Hz, IH). 3.91 (dd, /= 3.7 and 11.3Hz, IH), 4.02 (d, 

/= 14.0Hz. IH). 4.22 (d, /= 14.0Hz, IH), 6.15 (d, /=8.9Hz. IH), 7.08 
10 (m. /„= 7.9Hz. 2H). 7.19 (m. /ju, = 7.9Hz, 2H). 8.05-8.08 (m, 2H). 

ESI m/z = 415 (M+Na) 

mp 181. 0-183. 5*0 

mrnm 1 9 

15 5' -(X.9-)V^>i^JV)-2' .6' -v^^5^;V-3' H-tfU^i^>-4' —f;!/ 
5 -^:t- 3-D - tf ^ / 5/ h*©MB 

5' -(x5^;i/^>s^;i/)-2' ,6' -e?^5=-;v-3* H-tf'J^>^>-4' — < 

;l/ 2,3,4, 6-7"h^-0-T-fe5^;W-5-5^:r-/3-D-i^;V3t!^y>' 
20 F(160mg. 0.271imol)^^>^3'>'--;V'(3niL)(Dig-&W;i IM ::>-hU':^i>.^ h^^v-b't^ 

(o.o27mL)^jp^. ^mzx 2mmm.wi^rco s^^^h^-tt 

(62mg, 54%)$r#;'5:o 

25 'H-NMR (300MHz, CD3OD) : (51.18 (t, /= 7. 6Hz, 3H), 2.35 (s, 3H), 2.53 (s, 
3H). 2.57 (q, /= 7. GHz. 2H), 2.99 (m, IH), 3.57 (dd. /= 8.9. 9.9Hz. IH). 
3.74 (dd, /= 6.4 and 11.5Hz, IH), 3.80 (t. /=8.9Hz, IH). 3.85 (d. 7=15.2 
Hz. IH). 3.93 (dd, /= 3.9 and 11.5Hz, IH), 4.05 (d. 7= 15.2 Hz. IH). 6.33 
(d, /= 8.9Hz, IH), 7.04-7.10 (m, 4H). 
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ESI m/z = 443 (M+Na) 
mp 143. 0-147. Bt: 

5 6* -(N-T'k5=';PT^/)-3' -(4* -JL^)V^>z^)V)}dV^>- 2' - 

2,3,4.6 5 - 5^:t- D - tf ^ / ~X 

(l.Olg, 2.77iiimol)^ 6-(N-Tiz:^;l/T5y)-3-(4-X5^;i/-^>>^;l/)-lH 
-tfU>^>-2-:t-> (W003000712 tCtJ^oT-a-^ : SOOmg. 1. 85mmol)Rt)th U :7 
10 x:n;P7l>;:^'7'0 (720mg, 2.77inmol)<^)5^h7k HD:79>(4.5inL)^?^tC>?-r 

y:/Dt!;i/Ti/s^?t7;i/3j?^e/i/— h(40Xh;i/x>^M. i.40g, 2.77inmoi)& ot: 

xmmv.Q' -(N-Tii5^;vT5y)-3' -(4' -x5";i/^>>?;wt!u>^> 

15 -2' — r;P 2. 3, 4, 6-5^h7-0-T-k5^;i'-5-5^:t-^-D-;Jf;U 
nt!9-/>^H(520ing, 465i;)<&#;feo ESI m/z = 639 (M+Na). 615 (M-H)o 

6' -(N-T*fe5^;i'T^y)-3' -(4' -x5^;v^>>?;i/)tf>je?>-2' 

— f;P 2,3,4, e-^^-h^-O-T-fe^^JW-S— 5^::*— 0-D-i^;i'=ltf^ 
y>'H(520mg, 0.843in]nol)tbUX5^;i/T$>' : P^^y— ;V:7jc (5 : 1 : l^ 

20 1 4mL) 0u^m^Mmzx4 smmmwvtcio Rmu^m^mmiyxmrcmm 
xnmu ^^'fb'&«^(223mg, m)^mfto 

^H-NMR (300MHz, CD3OD) : <51.20 (t, /= 7.6Hz. 3H), 2.15 (s, 3H), 2.59 (q, 
/= 7.6Hz, 2H), 2.91 (ddd, 7=3.6. 6. 5 and 10. 3Hz, IH), 3.58 (t, /=9.9Hz, 
25 IH), 3.70-3.98 (m, 5H). 6.16 (d, /=8.7Hz, IH), 7.08-7.13 (m, 4H), 7.38 
(d, 7= 7.9Hz, IH). 7.62 (brd. 7= 7.9Hz, IH). 
ESI m/z = 471 (M+Na). 447 (M-H). 
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4' -(4* -X^;i/^>>?;W-tfUi5^>^>-3' — f;!/ 5-5^:t-/3-D- 

2,3,4,6 -T^h^-O-T-fe^^;!/- 5 -5^:t- D - t!^ y — X 

5 (3.13g. S.BSmmoD^ 4- (4 -X5^;V^>>^;1/) - 2H- t?U :$^>^>- 3 

(1.22g. 5.72inmol)S.r^hU:7xii;i/3i^X:7W' > (2.25g, 8. SSmmoDO^^h^b F 

4. 33g. 8. ssmmoi) s o'CT?i^Tbfcc ^mzx 1 5 mmm^vfcmz. SJt??^^ 

10 ^)V=l:l)\ZXl^my> 4' -(4' -X5^;V^>v?;V)-tfUi5^e^>-3' - 

K (1 . 47g) ^mmmm tvxmnio 

^H-NM (300MHz, CDCI3) : 61.23 (t, /= 7. 6Hz, 3H), 1.94 (s, 3H), 2.02 (s, 
3H), 2.06 (s, 3H), 2.06 (s, 3H), 2.63 (q, /=7.6Hz. 2H), 3.40 On, IH), 3.82 

15 On, 2H). 4.15 (dd. /=3.9, 11.7Hz. IH), 4.30 (dd, 7=5.5. 11.7Hz. IH), 5.22 
(dd. 7=8.3. 9.2Hz. IH), 5.44 (dd, 7=9.2, 9.9Hz, IH), 5.66 (t, 7=8.3Hz, 
IH), 6.65 (d, 7= 8.2Hz, IH), 7.06-7.08 On, 3H), 7.16-7.18 On, 2H), 8.76 
(d, 7=4. 7Hz, 2H) . 
ESI m/z = 561 (M+H). 583(M+Na). 

20 4' -(4' -X5^;l/^>>^;l/)-t!U:$^>^>-3' — T^V 2,3,4,6-7=- 
h ^ - O - T-fe^;W- 5 - 5^:^ - /3 - D - t! 7 / 5^ H (1 . 24g) t h U X5^ 
;i/T5>: ;j^i5'/-;i/:7jc (5 : 1 : 1> 3 SmL) (DJg'&i^^^mJCT 1 8 NFl^ 

25 AiJ7D-7hi^^7^-(i^nn3lN;i/A : ^^/-;P=5 : 1) lc:T«liab^M'f[:'& 
ig&(247mg,llS8)^f#:fe. 

^H-NMR (300MHz, CDjOD) : 61.21 (t, 7=7.6Hz. 3H), 2.62 (q, 7=7.6Hz. 2H), 
3.00 On, IH), 3.35 (t, 7= 9.9Hz, IH), 3.63 (dd, 7= 9.0, 9.9Hz, IH), 3.80 
(dd, IH), 3.87-3.93 On. 2H). 3.96 (s, 2H), 6.37 (d, 7=8.7Hz, IH), 7.17 
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(s, 4H), 7.24 (d. /= 4.7Hz, IH). 8.68 (d, /=4.7Hz, IH). 
ESI m/z = 415 (M+Na). 

mmm 2 2 

5 4' -(4' -x5^;l/^>y-<;i/)t!U>^>-3' -'T;!/ 2. 3. 4. 6— 7=-b^- 

2.3,4.6 -^h^-o-r±^)V- 5 -5^::r-D-i^;i/n tr^y-x 

(0.53g, 1.47mmol). 4 - (4 -X5^;i/^>\/-r - 3 - t H a^^^i^tf U 
10 (l.Og. 4.40mmol). h U :7xx;l/7jN;^7-f> (0.77g, 2. 94inmol) RtJ^ h;l/X> 

(smDcDg-g-^fejic:, 5![c}^T> e?-<yyat!;i/T\/e^:^3;i'7l^=^>^w-h(4 0% 

Ji>mm. 1.74inL, 2.94inmol)<£t^o< ?)?itTbfc. ^mT4l^l^m#b;/S:^lC. 
>:if^X5^;W= 2 : 3) tCT3itMb.^-feT^;Wr7 TX^^tD^MIb-^^ (570jng, 

15 68a;) 

^H-NMR (300MHz, CDClj) : 61.27 (t, /= 7. 6Hz, 3H), 1.87 (s, 3H), 1.94 (s, 
3H), 2.02 (s, 3H), 2.06 (s. 3H), 2.73 (q. /=7.6Hz, 2H), 3.26 (m, IH). 4.12 
(dd, 7=3.7, 12.0Hz, IH), 4.28 (dd, 7=5.6, 12.0Hz, IH). 5.24 (dd, 7=9.3. 
lO.OHz, IH), 5.30-5.32 (m. 2H). 7.21 (d, 7=4.8Hz, IH). 7.62-7.71 (m, 4H), 
20 8.47 (d, 7= 4.8Hz, IH), 8.72 <s. IH). 
ESI m/z = 596 (M+Na). 

mMm2 3 

1' -v'jcx;!/-!' H-1' .2' .4' -bUTV-;V-3' 2.3. 
25 4. 6— 5^h^-0-7-fe5^;V-5-^:t-i8-D-:i^;l'3tf^y'S^H<DM3i 

2.3,4.6 -5^b^-0-T"fe^;i/- 5 -^:^--D-^;i/n tT^/— X 
(677ing. 1.86!iimol). 3 -h HD^^S^- 1 -:7xx;i/- 1 H- 1 . 2.4-hUT\/ 
— ;K200mg, 1.24iimiol) (BioNet ^i:j6^e>^A)> Rli^h U :7xx;U5JnX:7^ > 
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(324mg. 1 . 24inmol) b ^ t: H D :? ^ >(4. OmL) mm^ZP-i V :/D 
ys^i^^^yV— h (40% h;UX>^?gex l. Iml, 1. 86mmol) * O'CTJigTbfco ^Mfc 

•Thi^^>'-f-(^=^'t>->:l^^X5^;i/=6 0:4 0-5 0 : 5 0)tCT3!SMb. M 
5 ^?ffiJl^C[) SM<b'&tl(240iiig, 38SK)^#/c. 

^H-NMR (300MHz, CDClj) : 6 2.03 (s, 3H), 2.04 (s, 3H), 2.05 (s, 3H), 2.07 
(s, 3H), 3.37 (ddd, 7=4.4, 5.3, 9.4Hz, IH). 4.20 (dd. 7=4.4, 11.8Hz, IH), 
4.35 (dd. 7=5.3, 11.8Hz. IH). 5.21 (dd, 7=8.4, 9.4Hz, IH). 5.43 (t, 7 
= 9.4Hz, IH), 5.59 (dd. 7=7.9. 8. 4Hz, IH), 6.00 (d, 7 = 7. 9Hz, IH), 7.38 
10 On. IH). 7.45-7.52 On. 2H), 7.61-7.64 On. 2H), 8.28 (s, IH), 
ESI m/z = 530(M+Na). 

15 i^CD^f^bV:>'fb'&tlSr^ltC^b^c, 
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XM. (Aanal. Biochem., ^ 201 30131, 1984^) mm<D-:^mzmCxmm 
Vtc^y hWrn^^WiM^l^M (brush border membrane vehicle: BBMV) (DMM^ 

4mg/mL) 50mL 37'C> 2 ^J-^ W ^^o.'^— v'a >bfe^> cn\Z. DMSG 
5 Jc^^bfei^l^'ffc;'&'^ (DMSO J^Jga? 1 %) Rt^lOOmMMannitoK lOOmMNaSCNX 
«KSCN, lOmM HEPES/Tris pH 7.4. D-^;i/r3— X G^J^ 0. ImM). D-Ce-'H]^;!/ 
(Amersham) 1 nCi ^m-BthTcRftM 150 trJn^fco ST'CT 5 ^rsl^JiS 
<&ffo}/^^. SJiSig-a-^fC^J^b;^ ImL (D^Jt^i^±m(mm NaCK lOmM 
HEPES/Tris pH7. 4, 0. 3mM r^D U ^llDATS/Jj^^&^f^^lir;/^^. U^iZpoie 
10 size0.45jtim CD;?^ >:/l/>7^;i/a'— (HAWP02500. Millipore) SrfflViT. MMM 

iiSffVi. BBMV ^^j-iib:/S:. -?-©^>:/i^>:7>r.;i/^-§j>K}^u:/bSiS#±?S 

4.5mL T3IfiI^?^b. -]-^iZ^mVXf}^^m^i^>'^U—zy3>io^>i^- 
(Beckman) ^m\r^XikMm^<Dm^^m^;^>ZfU>y^)V^—±<D BBMV IC^D 

^2 





IC50 (mM) 




0. 49 




0.31 




0.18 




0.26 




0.56 




0.52 


<t^mi 3 


0. 63 


^t^m 2 0 


0.14 


<b'&i^2 7 


0.43 
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2^^Bj iz^v mntc s G L T 2 (Dmmm^m d 7 u - 5-5^ 

5 ^B&X«^&3S«bTW^T3^§. 
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15 X^J*- (CH2) n-, -CO (CH2) n-, -C (OH) (CHg) n-. 
-O- (CH2) n-. -CONH (CHg) n-. -NHCO (CHg) n- (n 

\to- 3 (dm^t*^). -cocH=cH-. -s -xti-NH-^^-r.-tabs 

Q^/^^^NT^^J^-S-JCti. X^JA- (CH2) n-. -CO (CHg) n-. -C (O 
H) (CH2) n-. -CONH (CH2) n- in\tO - 3 (OMWCC^^) X\t 
20 -COCH=CH-Sr^f . 

R^ R^ R^isi.zSRmm—xJi'imfSi'Di:. 




OR2A 
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- (CH2) m' -Q' 

Ci_6T;i/^;wx;i/:7^n;i/S; Ci_6T;i/=^;vx;V5jNn;i.x ; -nhc (=0) 
H; C2_io:^'>>'i^:^^^^^ Ci_6T;i/^;i-x;U3iN3:;i/T^yS; Ci_6t;1/^ 

2. X'^y&t- (CH2) n-Xn-CO (CHg) n- (nj*0 - 3 ©^"TS 

20 ne>®7jc3^i^o 

5. 

97 



wo 2004/089967 PCT/JP2004/001272 



qb 

M 

6. 

25 ^5: 
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25 7. iC: 
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8. ^ 




\ 
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0, ^<OW^-C-Z^«> (Z^n*. ^iibT. imW.^^ ADy>M^. AD-Jt* 

10. ^ 



9. ^ 
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i^^s Qi~Q*fccfeViT. Q^]S:D?Q*3&«N-e^D. ^©^1&*^-C-Z^^ (Z^^ 

10 

1 1 . TIB^TS^n^ 5 -^:t- /3-D - tf^ y >^ \^it^^ X\t^(D 




OH 



• 



102 



wo 2004/089967 



PCT/JP2004/001272 



1 2 . 1-11 ©ViTnjJI^ 1 ^tdiSm© 5 -'^:t~ /3-D - :J^;VZ3 tf ^ 

5 13. :^ h- u K7A^w^i^)v::i-7.mmm.i^ 2 <D^^m.mm-v$>^m^m 1 2 
10 

1 5. ^:^^l-l l(OV^fn*^l^fci2i!t®5-5^:t-/3-D-;Jf;i/nfcf'^ 
PPARr Td'-T. b ; PPARa/r rrfnx h ; PPAR6 Td'-;;^ b ; S.tJt PPAR 
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